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ABSTRACT 
EXPERIMENTAL COMPARISON 
OF ALTERNATIVE MAP SCALES 
AT AN URBAN MIDDLE SCHOOL 
FEBRUARY 1991 
HIND JAREST, B.S.B.A., CLARK UNIVERSITY 
M.Ed., NORTHEASTERN UNIVERSITY 
Ed.D., UNIVERSITY OF MASSACHUSETTS, AMHERST 
Directed by: Professor Kenneth Parker 
The purpose of the study was to identify the most 
effective map scale to use in an initial math/map scale 
lesson to be taught in math class at the middle school 
level. Consideration was made to ensure that the scale 
lesson would be developmentally valid and consistent with 
regard to both the mathematics and social studies 
curriculums. The study was conducted at an urban middle 
school in selected grade 7 classes during June, 1988. 
The method of conducting the study reflected throughout 
the mathematical perspective on the scale issue. Four 
alternative map scales were compared and an additional fifth 
scale was examined for transfer value. It was hypothesized 
that the target scale, 1"=400 miles, exactly divisible by 8 
v 
and 16, would lead to greater student success at the 
required tasks finding distance between specified pairs of 
cities on a map of South America. The scale study, while 
examined from a mathematics perspective, was positioned 
within the broader context of global education. The 
math/map scale lesson was examined with regard to the 
discipline of geography within the social studies 
department. This map approach to teaching mathematical 
scale moved a math class problem from abstract to real. 
Gains were mathematical and geographical. There were 
gains in three areas: (1) mathematics, (2) geography, and 
(3) relating mathematics and geography. Major gains in 
completion of the task required as measured by points 
assigned for correct responses occurred overall for the four 
alternative map/scale classes. Although the methodology 
isolated scale and results showed progression for all groups 
with a slightly larger average point gain for students using 
one particular scale, that of the target map, there was not 
enough difference in progression between groups for the 
results to be within an acceptable level of significance. 
Perception/Reality Analysis of students' perceived and 
actual abilities to complete the designated task of finding 
map distance using a specified scale indicated the presence 
of ability and interest on the part of students for learning 
math/map scale skills. 
vi 
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CHAPTER I 
INTRODUCTION 
Research demonstrates that American students are poorly 
prepared regarding map skills and the field of geography. 
Reports in the Journal of Geography.1 the Chicago Tribune.^ 
the Boston Globe^ and the American Teacher^ are four 
examples from many studies which present information in this 
regard. Geographic ignorance demonstrated in such studies 
and reports reflect a 25-year decline of geography in the 
K-12 curriculum. Geographic knowledge is an important part 
of global awareness; map skills are an essential part of 
geographic knowledge. 
Weak school programs in map skills are another 
indication of the cumulative negative pattern of geographic 
education. Map skills do not stand in isolation. Math 
skills are an essential ingredient in preparing the map 
skills component of a geography curriculum. It is important 
from a math perspective to give sufficient concern for 
mental age development as it relates to the math component 
when designing curriculum for the infusion of map skills. 
Concern for the real nature and use of geographic skills 
when designing curriculum could arrest the demonstrated 
1 
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decline in geographic literacy which is essential for this 
global age. 
The problem, then, is geographic illiteracy in a global 
age when all nations and cultures have become 
interdependent. Educators must design curriculum which 
addresses the need for geographic education. The holistic 
nature of the field of geography and its integration with 
other disciplines must be recognized and reflected in 
developing geography curriculum. The research presented in 
this dissertation addresses the problem of geographic 
illiteracy as a motivating force for curriculum redesign 
from a mathematics education perspective. 
The research addresses the need for curriculum reform 
in geographic education by suggesting a method to positively 
affect an interdisciplinary model relating social studies 
and mathematics. It suggests that teaching the mathematical 
spatial concept of a mental map of the earth, which 
underlies an individual's historical and geographic 
perspective to global issues, can be enhanced by an improved 
scale-oriented approach. It shows that the concept of scale 
as it relates to maps is developmentally valid and 
consistent with both the mathematics and social studies 
curriculums at the middle school level; hence, map skills 
from a math perspective. 
1 
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Statement of the Problem 
Three areas of curriculum reform in the field of 
geographic education which encompass the map scale topic and 
thus are essential to the study are the global perspective 
in geographic education, the deliberate inclusion of 
geography in the curriculum and the acknowledgement that 
geography is a holistic field which integrates with other 
disciplines. Curriculum reform includes the necessity for 
developing and introducing a planned program for skill 
building and learning of geographic concepts. The skills 
must then be used repeatedly and in different situations 
until they become part of the students' equipment for 
learning. The relationship of mathematics to geographic 
skills, including map skills with map scale, and to offering 
situations for use of geographic skills reflects the 
holistic component of geographic education. 
This dissertation addresses the need for curriculum 
reform in the field of geographic education and its 
relationship to the larger area of global awareness and 
global education. It specifically addresses the need for 
this reform at the middle school level by considering the 
appropriate developmental age of middle school children with 
relation to geographic skills. It specifically investigates 
the interconnectedness of mathematics and social studies 
within a highly relevant and topical framework: map skills. 
» 
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The map skill, scale, was addressed from a mathematics 
educators' perspective. There is a need at the middle 
school level for a good mechanism to teach map scale. 
Careful examination of map scale can contribute toward 
development of such a mechanism. 
Maps are an essential part of geographic education. 
Formal map study and geographic units are present in middle 
school social studies texts. Learning map skills, as part 
of geographic concepts, must fit into the developmental 
process as it is related to other skill building. 
Developmental ability required for students to learn the 
related math skills such as cardinal direction, map 
projection and scale, occurs at the formal operational stage 
(11-13 years).^ Thus, the middle school level is ideal for 
teaching some of the math skills which relate to map use in 
the math class using maps as the focus. The inclusion of 
map skills from a math perspective would demonstrate 
appreciation on the part of curriculum developers for the 
holistic nature of geography and the role of maps to 
geographically display global interconnectedness. 
Math teachers are in a position to teach necessary 
coordinating math skills using maps in math class. From the 
math teachers' perspective the issue is to redesign maps 
with regard to scale thus making them better teaching 
devices. Students would then be able to learn basic map 
computation skills on specially designed accurate maps in 
1 
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math class, progress to maps with different and more 
difficult scales, and transfer the skills to social studies 
class. The objective of the scale study was twofolds to 
demonstrate the validity of the scale issue and to identify 
the educationally most effective scale model for use in a 
math/map computation teaching approach which would 
simultaneously remain consistent with the current reform in 
geographic education. 
Statement of Purpose 
The purpose of this research study was to identify the 
most effective scale to use in an initial map/math scale 
lesson to be taught in math class at the middle school 
level. The study investigated the importance of one 
specific math related skill developmentally consistent with 
both the mathematics and social studies curriculums at the 
middle school levels scale. Scale is a specialized math 
related skill necessary to acquire information from maps. 
Math skills such as scale, which is also a map problem, are 
regularly taught as part of the middle school math 
curriculum. 
The study was undertaken in an attempt to demonstrate 
the validity of the scale issue and to identify which 
scale(s) would be the strongest teaching device. The 
identified scale would be most appropriate for initial map 
scale lessons taught in the math class as part of the math 
curriculum. The identified scale would be the educationally 
6 
most effective scale model for use in a math/map computation 
integrated teaching approach. The identified scale would 
simultaneously remain consistent with both the mathematics 
curriculum at the middle school level and the current reform 
in geography curriculum materials. 
Map skills comprise one of the major components of 
geographic education. Learning map skills as a part of 
geographic skills is related to other skill building, all of 
which must fit into the developmental process. This 
research specifically addresses specialized math related 
skills necessary for effective use of maps. 
The study on map scale from a math perspective impacts 
geography education. This research examines the need for 
geographic educational reform in a global age. It 
demonstrates that due to the holistic nature of the field of 
geography its integration with other disciplines should be 
recognized and reflected when developing geography 
curriculum. The research presented here addresses 
specialized math related skills necessary for effective use 
of maps. The design and development of a map skills program 
at the middle school level must take into consideration 
related specialized math skills which are developmentally 
consistent with the mathematics curriculum. 
The treatment of the interrelatedness of math and map 
skills as in the experimental study comparing scales could 
enhance the transfer of the ability to use map scales to the 
I 
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social studies class. Students would learn basic map 
computation skills on specially designed accurate maps and 
then progress to maps with different and more difficult 
scales. The ultimate cognitive goal would be for students 
to exhibit map competency with all scales. 
Students' mental maps of the earth provide a spatial 
concept of distance, a sense of perspective. Maps display 
global interconnectedness. Developing a school program 
which reflects global interconnectedness and perspectives is 
a great challenge for educators. The revitalization of 
global education should include curriculum revision, 
development of new courses, and infusion of global 
perspectives into existing curriculums. The infusion of 
interdisciplinary math/map skills in the middle school 
mathematics curriculum represents a valid contribution 
toward bringing a global perspective to the educational 
program. The importance of scale as demonstrated by this 
research study could influence the design of necessary new 
geography curriculum materials by integrating mathematical 
methods. 
Significance of the Study 
The study is of significance to curriculum designers 
and teachers responsible for geography education at the 
middle school level. Awareness of geographic illiteracy 
has, in both educational and public circles, brought about a 
renewed interest in reinstating geographic education. 
8 
Inadequate teaching materials must be replaced and/or 
supplemented by updated new and different materials which 
take into consideration ongoing change in the international 
global picture since the decline of geographic education 
began 25 years ago. Relevant findings resulting from 
educational research studies since the early 60s along with 
progress made by educators bringing a global perspective to 
the curriculum should also be considered. An 
interdisciplinary math/social studies approach to map skills 
as investigated in this study is consistent with current 
interest in the developing field of global education. 
The study is also of significance to middle school 
mathematics teachers and mathematics curriculum designers. 
The study isolates scale and identifies the most appropriate 
scale to use with maps as a teaching device for map scale 
lessons. The map concept of scale will be taught in the 
math class as part of the regular math curriculum using 
geographic maps with the identified scale as a vehicle for 
teaching this skill. It is expected that students will then 
transfer this math/map skill to social studies. In this 
sense the study takes an interdisciplinary approach to a 
specific item, use of scale, which is traditionally included 
in both mathematics and social studies curriculums at the 
middle school level. 
In addition, this study is of significance to 
educational decision makers responsible for curriculum 
9 
design as a whole and who are in a position to increase the 
proportion of geography in the school system. Literature 
associated with this study demonstrates that geography is 
essential to global education and that maps are an essential 
part of geographic education. The literature also 
demonstrated that the amount of geography presently offered 
in K-12, but particularly in middle school, is inadequate to 
provide students with geographic skills necessary for a 
meaningful understanding of geographic concepts to produce 
citizenship in the global community. 
In accordance with developmental ability to learn the 
fundamental skills of map proportion and scale needed for 
map use, math lessons which teach scale and map lessons in 
social studies which teach the use of scale both occur in 
the middle school curriculum. Since this is developmentally 
an initial learning experience for students it would be 
educationally significant to identify which scale(s) would 
be best for use with maps which serve as teaching devices 
for initial map learning experiences. The results of this 
study can potentially influence future development of 
teaching materials for math/map skills at the middle school 
level. 
Included in the study are pre and post lesson 
questionnaires which were designed to ascertain whether or 
not students at the middle school level perceive a 
relationship between mathematics/social studies/map skills. 
\ 
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Deliberately relating the skills in the lesson part of the 
study should make the connection evident to students for 
whom it was not previously obvious. If students do perceive 
this association, then the transfer of related skills from 
math class to social studies class can be improved. 
Research Questions 
Theoretical questions emerged from an investigation of 
issues discussed in the introduction. The following 
hypothesis is postulated as a means to address these 
theoretical questions. 
Middle school students will have greater success 
learning to find distance on a map using a standard inch 
scale when the scale is exactly divisible by 8 and 16. New 
teaching materials for use in middle school math/map lessons 
should be developed which use the best scale(s). 
Maps as a part of the spatial dimension of geography 
afford students the opportunity to develop a mental map of 
the earth necessary for understanding global issues. The 
scale issue is a practical application relating to the 
philosophical concept of global education. The following 
set of questions addresses the specific theoretical issue of 
4 
map scale: 
Did the pre and post results of map exercises 
accompanying specific maps A, B, C and D indicate 
an increase in correct responses from the pre to 
the post map exercises? 
1. 
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2. Did the results as measured by pre and post lesson 
correct response scores of student achievement on 
a map exercise lesson indicate cognitive 
development ? 
3. Did the pre and post results of map exercises 
accompanying Map E indicate an increase in correct 
responses from the pre to post map exercises and 
transfer of same to a new and different map? 
4. Did pre and post results of a questionnaire 
accompanying the pre and post map exercises 
indicate affective development in student 
awareness and attitude toward an interrelationship 
between math and map skills? 
Questions raised in the introduction show a sense of 
perspective for the study in relation to the fields of 
geography and global education as they are included in this 
dissertation. The questions ranged from the specific issue 
of scale to its position within the larger overview of 
global education and its incorporation into the urban middle 
school. Thus, a second set of questions establishes the 
scale experiment in perspective with regard to the larger 
issues of geographical literacy and geographic education. 
The questions were as follows: 
1. How can increased knowledge of map scale lead to 
development of new map skills teaching materials 
which could help schools to best provide children 
I 
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with the geographical literacy essential for 
participation in the global age when nations and 
cultures have become interdependent? 
2. How can a study to identify the educationally most 
effective scale model for use in a math/map 
computation teaching approach influence educators 
to develop new curriculum materials for geographic 
education which recognize the holistic nature of 
the field of geography and its integration with 
other disciplines? 
3. How can identification of the most effective map 
scale to use in an initial teaching/learning map 
lesson situation help educators to develop 
curriculum materials which ensure that students 
are able to apply math skills to achieve map 
competency, an important foundation for geographic 
literacy? 
4. How can increased knowledge of map scale from a 
math perspective help urban middle schools decide 
what approach toward geographic education would 
best increase students' global perspectives? 
Limitations 
I. The study was designed to be conducted by one teacher 
using four groups of students, approximately thirty students 
per group. The four similar classes together formed a 
cluster which shared the same math teacher and followed the 
1 
13 
same curriculum. For statistical purposes the groups were 
compared using May 1988 Metropolitan Achievement Test 
(5/88 MAT) scores. There remains the potential criticism 
that no two groups are really equal. From one position the 
question iss can different groups really be fairly 
compared? From another position it could be said that this 
student grouping reflects more accurately the real world 
classroom situation encountered by teachers. 
II. The study was designed to be administered near the end 
of the school calendar year because the topic, finding 
distance on maps, is in the last of eight major sections of 
the mathematics curriculum. When the study was conducted in 
June, 1988, the actual class sizes were reduced to 
26-27-27-27. Collection and analysis of both qualitative 
and quantitative data included only the products of students 
who completed all student materials required for the study. 
This reduced the number of actual participants to 
15-17-17-21. 
III. There was an assumption that the teacher administering 
the study treated all lessons equally. 
IV. The purpose of the study was to demonstrate the 
validity of the scale issue and to identify the scale(s) 
which would be the strongest teaching device for initial map 
scale lessons taught at the middle school level. The study 
did not offer specific new teaching materials using the 
\ 
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identified scale(s) which could act as a mechanism for 
teaching map skills. 
V. The generalizability of findings resulting from this 
study is limited to the urban school and school system where 
this study was conducted. 
Definition of Terms 
Developmental ability: age related ability which indicates 
children's readiness to experience success with certain 
types of learning activity; used in this study within 
the context of scale as it relates to mathematics and 
geography.^ 
Geography: a discipline that looks at how humans perceive, 
organize and use the environment and spatial landscape; 
it bridges the physical and cultural world. (Author 
Definition) 
Geographic education: field of education concerned with 
developing and implementing geography curriculum. 
Geographic education has five central themes: 
location, place, relationship with places, movement and 
regions.^ Geographic education ". . . is an essential 
ingredient in the total process of educating informed 
citizens . . . (it) provides the perspectives, 
information, concepts and skills to understand 
ourselves, our relationship to the earth and our 
interdependence with other people of the world. . . . 
Reading, interpreting and making maps are skills 
I 
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integral to geographic education and to acquiring 
geographic knowledge. . . . Basic and advanced skills 
in mathematics ease the compilation and analysis of 
data essential to geographic inquiry. 
Geographic illiteracy: a severe lack of geographic 
knowledge such that the individual(s) does not possess 
a basic mental map of the environment necessary to be 
an active participant in global knowledge, issues and 
events which influence his life; such an individual is 
unprepared for meaningful citizenship.^ 
Geographic literacy: An individual exhibiting geographic 
literacy would have "a fundamental understanding of 
world geography . . . (would) be aware of basic 
physical and cultural conditions and patterns, their 
locations and divisions and their primary networks and 
systems . . . (would) know what is where, how things 
work, and the importance of peoples and places on a 
global scale . . . (and, would) have a well developed 
mental map of the earth and its varied conditions and 
patterns."^ 
Geographic skills: The four traditions of geography were 
defined in a paper presented by William Pattison1^ in 
1964 as: (1) spatial dimension, (2) area studies, 
(3) interaction between people and their environment, 
and (4) earth science. The study described in the 
dissertation utilized geographic skills associated 
\ 
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with (1) above, spatial dimension. The skills most 
used in the spatial dimension are map use, distance, 
place names and locations. Spatial tradition is most 
often associated with the discipline of geography. 
Global educations an educational movement initiated in 1969 
which prepares individuals for understanding and 
responsible participation in the later multipolar 
1 o 
global systems. 
Global perspectives an approach to global education which 
involves infusing and integrating global concepts 
(including both cognitive and affective content) into 
existing curriculum.^ 
Holistics Geography is described as an holistic field 
because its content is drawn from many fields of study 
including physical and social sciences, arts and 
humanities. (Author Definition) 
Interdisciplinarys An interdisciplinary curriculum is one 
in which skills and concepts are viewed from the 
perspectives of more than one discipline and/or area. 
In this study map skills and concepts were viewed from 
both the mathematics and social studies disciplines. 
(Author Definition) 
Maps A graphic presentation of the cultural and physical 
environment as a "collection of point, line and area 
emphasizing symbols placed in geographical context 
I 
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according to strict rules of cartographic 
coordination.m1^ 
Map readings is a learned skill to identify geographic 
features or attributes on a graphic presentation. This 
may include scale, latitude and longitude, time zones, 
relief representation.^ 
Map skills: Map skills as referred to in this study include 
the ability to read, interpret and use maps on a 
6-7-8th grade level of difficulty. (Author Definition) 
Math perspectives a math educator's view of the skills 
involved in an individual's use of maps with reference 
to specific math skills as a part of map skills. 
(Author Definition) 
MAT tests The Metropolitan Achievement Tests measure 
student achievement in important skill and content 
areas of the school curriculum.1^ This test is 
nationally used and recognized. 
MAT test scores Percentile scores were used for this study. 
"A percentile rank tells the percentage of students in 
a given grade that obtained scores equal to or lower 
than a certain score. Percentile ranks indicate the 
relative standing of a student in comparison with the 
norm group. Percentile ranks range from a low of 1 to 
a high of 99, with 50 always indicating average or 
typical performance."1^ For example, if a student 
obtains a percentile rank of 65 in math, this means 
I 
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CHAPTER II 
REVIEW OF THE LITERATURE 
It is the intention of this review of the literature to 
shows (1) the need both to teach map skills and to increase 
the emphasis placed upon map skills, (2) the relationship of 
this need to the math/social studies curriculum at the 
middle school level, (3) how the issue of map scale relates 
to this need, and (4) how this need fits into the general 
area of global education. The literature review will reveal 
the need for new inter-disciplinary curriculum materials in 
the form of maps to be used in mathematics and social 
studies classes, especially at the middle school level 
(grades 6-7-8). 
A review of the literature shows the critical need for 
students to learn geographic map skills. Geographic 
knowledge is an important part of global awareness; map 
skills are an important part of geographic knowledge; math 
skills are a necessary part of map skills. The literature 
indicates that American students at all levels are lacking 
in geographic knowledge and global awareness. 
One possible way to address this need is to infuse some 
map skills into the math curriculum. Geographic knowledge 
lends itself to interdisciplinary infusion within the 
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curriculum. Justification for including map skills in the 
math curriculum comes from several sources such as: 
curriculum requirements, educational textbook publishers, 
research findings and articles in educational journals and 
periodicals. 
It is unrealistic to hold social studies teachers alone 
accountable for the national problem of geographic 
illiteracy. The literature shows that geographic knowledge 
spans the curriculum. While social studies teachers should 
incorporate maps into their lessons, it is unrealistic to 
expect them to teach the math skills students need to use 
and understand maps. Many students who have learned to use 
the math skills in math class may not be able to transfer 
these skills to the map experience without more specific 
instructions than the social studies class allows. By 
combining some math and map skills in the math class 
students can make the necessary connections and arrive at 
social studies class prepared for a meaningful experience 
with maps. Simultaneously students will be exposed to the 
interrelatedness of math and social studies within a highly 
relevant and topical framework: map skills. 
It is the intention of this review of the literature to 
show the need both to teach map skills and to increase the 
emphasis placed upon map skills at the middle school level, 
the relationship of this need to the math/social studies 
I 
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curriculum, and how this need fits into the general area of 
global education. In summary, this review will shows 
(1) There is a critical need for students to learn 
geographic map skills. 
(2) Infusing some map skills into the math curriculum 
is a viable approach. 
(3) An interdisciplinary math/social studies approach 
to map skills fits into the current need for an 
emphasis upon global education. 
(4) This approach is particularly suitable in the 
multicultural urban middle school. 
Historical Background 
The following information will shows (1) the 
historical relationship between the two disciplines, and 
(2) current curriculum changes which direct attention to the 
need to renew their interrelatedness. 
The historical significance of the interrelationship 
between mathematics and geography reaches back to Ancient 
Greece. Greeks during the time of Aristotle (384-322 B.C.) 
used mathematical geography, a combination of mathematics 
and astronomy, to arrive at surprisingly accurate estimates 
of the sphericity of the earth, a discovery which was to be 
one of the most important legacies of classical learning 
willed to the modern world.^ Eratosthenes (c. 276-195 
B.C.), an ancient geographer of major importance, was 
2 
considered "a mathematician among geographers.” 
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Eratosthenes began and Hipparchus (c. 165-c. 127 B.C.), 
probably the greatest of Greek astronomers, completed the 
division of the earth's spherical surface into a grid of 
what were later called by Ptolemy longitude and latitude 
lines.® 
Ptolemy who lived in the second century A.D. in 
Alexandria, the intellectual capital of the Roman Empire, 
played a major role in the development of geography with his 
contributions of "Geogrophis or Cosmographia.Ptolemy's 
influence in cartography remains today. The framework and 
vocabulary of present day maps of the world were shaped by 
Ptolemy. The grid system which Ptolemy adopted from 
Hipparchus and improved upon remains the basis for all 
modern cartography. Ptolemy was the first to popularize and 
may have invented the expressions for latitude and 
longitude.^ Despite inaccuracies and misleading 
calculations, Ptolemy's Almagest on astronomy and Geography 
have remained the source, the standard and the sovereign of 
world geography.** Ptolemy prepared Europe for world 
7 
explorations his work was consulted by Columbus. 
The quantitative geographic tools of Eratosthenes, 
Hipparchus and Ptolemy were forgotten during the Great 
Interruption in Europe from the fourth to the fourteenth 
centuries.® It was the Portuguese, led by Prince Henry the 
Navigator (1394-1460) who became the pioneers of nautical 
astronomy. The Portuguese were able to make several 
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navigational advances. Successful navigation demanded 
solving the problem of defining latitude at sea. prince 
Henry's men at Sagres, the cartography center for 
navigation, developed a cross-staff for measuring the angle 
of the sun's elevation, tables of declinations of the sun, 
the quadrant, and new mathematical tables.^ The rediscovery 
of quantifying geography by pairing mathematics and 
geography allowed the Portuguese to make navigational 
advancements the consequences of which changed the world. 
Today cartographers are exploring a new partnership 
with engineering and mathematics in the form of computerized 
mapmaking and analysis. Computers can be programmed to plot 
minutely detailed maps. The first software packages for 
personal computers have been introduced within the past five 
years. The potential of computer cartography has just begun 
to be explored and promises to be rapidly expanding into 
almost all fields and disciplines. 
Historically the relationship between mathematics and 
geography has meant expansion to new vistas. The pairing 
has allowed humans to see themselves in perspectives 
philosophically by viewing the earth in space (Greeks), 
sociologically by expanding their interaction with others, 
economically by opening trade routes (European explorers) 
and intellectually by exploring artificial intelligence 
(computer whizzes). The relationship between mathematics 
and geography is treated indirectly in history courses; it 
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could be directly addressed from a mathematics perspective 
in math courses via maps. This would be a current practical 
application of an historical interrelationship between 
mathematics and geography. 
Literature Which Relates to the Curriculum 
Aspect of the Research Problem 
Curriculum is an educational issue currently undergoing 
major scrutiny by state boards of education and national 
education committees. Several recent studies (1983, 1984) 
such as Nation at Risk commissioned by the U.S. Department 
of Education and Educating Americans for The 21st Century 
sponsored by the National Science Foundation included 
recommendations on which subjects should be required and 
taught in a core curriculum. In general the recommendations 
tend toward increasing traditional requirements. The 
spatial dimension of geography, a discipline which includes 
map use, is part of the traditional study of geography. ^ 
In fact, John Dewey said many years ago that geography 
occupies the center of the curriculum.^ Currently 
geography falls within the social studies curriculum; 
traditionally social studies falls within geography. Before 
the designation "social studies," geography was the core 
curriculum used in most elementary schools. 
For social studies a secondary school requirement of 
three years, one year of U.S. History and one of two 
additional years which would be international, non-Western 
and multicultural in its approach is a reasonable minimum 
expectation. In preparing students for the high school 
curriculum it could be expected that the elementary through 
middle schools should teach students the more technical 
level skills for reading and using maps. Map reading 
requires use of certain math skills such ass (1) computing 
scale (miles, kilometers); (2) calculating degrees (latitude 
and longitude), area and perimeter; and (3) applying basic 
math (fractions and decimals). 
Textbooks and testing instruments can have an important 
influence on curriculum. The new Mathematics Elementary and 
Middle Schools Curriculum Objectives-^ does include map 
skills which have traditionally been part of the social 
studies curriculum. Yet there is very little available in 
math tests and math supplies which correlates directly with 
teaching map skills from a math perspective. In this case 
the curriculum came before the texts. This suggests that a 
vacuum exists with regard to appropriate materials which 
meet the new curriculum requirements; based upon curriculum, 
reports it is fair to suggests that this is a general need. 
Current curriculum changes point the way to a need for 
new materials. The Mathematics Elementary and Middle 
Schools Curriculum Objectives includes the teaching of map 
skills as a part of Section G, "Estimating, Graphs, Etc., 
grades 5-6-7-8. The math/map skills objectives in this 
section gradually increase in difficulty and complexity. 
if 
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Meanwhile the new (introduced in 1985) Social Studies 
Elementary and Middle School Curriculum Objectives-^ 
includes map skills, as would be expected, since these 
skills are traditionally a part of the social studies 
curriculum. What is new is that these map skills are part 
of the mathematics curriculum. The fact that they appear 
simultaneously as part of both the social studies and math 
curriculums in grades 6-7-8 may be unplanned. The social 
studies curriculum clearly states that the said curriculum 
overlaps skills emphasized in reading/language arts and 
science curriculum objectives.^ While math is not 
mentioned in this section specifying experiences and skills, 
it is incorporated in the list of required map skills. 
This could be viewed as a real opportunity to relate 
two areas that have together experienced an historic 
adventure. In fact, the Social Studies Elementary and 
Middle School Curriculum Objectives, in establishing itself 
within the national perspective, paves the way for such a 
relationship by pointing out that the lack of forging skills 
between skills taught in social studies with skills taught 
in other subjects, including mathematics, is one of the 
weaknesses of the social studies education.1^ It could also 
make both subjects more "relevant" in the eyes of students. 
Children are able to begin the process of developing 
global awareness at the kindergarten level; materials which 
promote this awareness are necessary throughout the 
1 
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curriculum. The phrase "throughout the curriculum" for the 
purposes of this review will include the discipline of 
mathematics at the middle school level. Class lessons built 
around mathematics can foster an integrated approach to 
learning by incorporating geography and anthropology while 
developing a cultural and aesthetic awareness in students.^ 
For the purposes of this review the class lessons built 
around mathematics with the intent of fostering better 
global understanding will focus on teaching map skills from 
a math perspective. "Mathematics can and should, serve as a 
vehicle for global understanding."x' 
It should be noted that on a comparative basis map 
skills are a much smaller part of the mathematics curriculum 
than they are a part of the social studies curriculum, where 
indeed they comprise a major portion of the primary goals 
and objectives. Critics could say, "Why teach the same 
thing twice?" Let it be clear at this juncture that such is 
not the intention. 
Map reading as a social studies skill is treated in the 
following manner by the Social Studies Elementary and Middle 
School Curriculum Objectives; 
- Maps should be used frequently and at least one 
geography unit should be completed in each of grades 
6-7-8; Eastern Hemisphere in grade 6, Western 
Hemisphere in grade 7, and the United States in 
grade 8. 
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- Maps should be used for many geography skills including 
locating map features, physical features, countries 
(depending upon the grade level), cities, natural 
resources, transportation routes, landmarks, terrain, 
climatic features, and the ways in which these features 
affect the inhabitants of said countries. 
- Maps can be used to move students through a logical 
hierarchy of social studies skills which include, among 
other objectives, map, table, and graph reading. 
- Geography skills, in keeping with the "expanding 
horizons" curriculum concept, should expand outward 
from the neighborhood in the elementary grades to 
gradually encompass an expanded knowledge of the world 
in the upper grades. 
- Geography skills should expand outward from the 
immediate environment to the entire globe. 
- The expending geography curriculum should make links to 
other content areas. 
- Geography skills to get information from maps are 
skills which the student should be able to transfer to 
new situations.*® 
Math skills as a part of the Mathematics Elementary and 
Middle School Curriculum Objectives are as follows: 
- Using maps to get distance information by using the 
scale (metric or standard English system). 
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— Using scales and direction to estimate distance on 
maps. 
- Applying math skills and knowledge to other school 
subjects and in a variety of other subjects (in this 
case math skills as they relate to maps). 
- Interpreting different kinds of graphs, tables and 
schedules which could include those used in conjunction 
with social studies work and maps. 
- Using topics and activities (in this case map skills) 
to enrich the curriculum and make it more relevant to 
1 Q 
students. J 
This review of curriculum materials suggests the need 
for new materials which wills (1) approach map skills from 
a mathematics perspective, and (2) will interrelate these 
skills with social studies. In this way the objective, map 
skills, can be approached as an interdisciplinary unit 
relating math/social studies skills but from a different 
direction than that used in social studies. 
Student Proficiency with Geographic Map Skills 
Literature related to student achievement in the area 
of geographic map skills focused on two levels: 
(1) cognitive, meaning acquisition of skills, and 
(2) affective, meaning attitudes. Both levels were 
addressed because the goal, improved map skills, common to 
both social studies and mathematics, calls for improvement 
in both academic areas and on both levels. 
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And why should this claim be made? To answer this 
question one should first direct attention to what success 
students are now exhibiting when measured for cognitive 
achievement in the area of geography, specifically map 
skills. In other words, are social studies teachers 
successful in getting students to learn map skills? Recent 
tests of college freshmen indicate that results in this area 
are poor. Incoming freshmen students show very poor 
comprehension of map/geography skills.^ 
According to Goodlad, social studies teachers 
consistently listed map skills as a proficiency students 
should acquire in social studies classes. ■L Furthermore, 
social studies teachers listed understanding of similarities 
between cultures as a goal. Yet findings from studies 
indicate that American students have a limited understanding 
of other cultures and indeed have some suspicions toward 
them.^ It is reasonable to expect students to know where a 
city, town or country is before they can become culturally 
attuned to that particular place. The student should not 
only know where a place is located, but that it exists in 
relation to other places, knowledge which can be introduced 
and taught via map skills. Indeed, the list of people who 
say knowledge of other places and cultural sensitivity are 
increasingly important is large and growing. To cite some 
examples: 
I 
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- Marshall McLuhan . . . the global village. Marshall 
McLuhan once declared that "without maps and geometry 
the world of modern sciences and technologies would not 
be possible."24 In fact, the world has become the 
global village that Marshall McLuhan described. But, 
where is the individual's sense of place? "To locate 
oneself on a map ... is the beginning of membership 
in the human race. 
- U.S. Department of Education . . . in a Nation at Risk 
describes the world as "indeed one global village."26 
- John Naisbitt . . . the effect of the Third Wave on 
American society. 
- Alvin Toffler . . . It is through the study of 
geography that the student learns to connect himself 
and American society with the rest of the world.2^ 
- John Goodlad . . . the world in which our young people 
o o 
live as adults is a world of growing interdependence. ° 
A national problem of geographical illiteracy exists 
today. Recent reports illustrate the fact that American 
students cannot locate place names on a world map. A report 
(Feb. 1981) by David M. Helgren2^ highlighted in national 
newspapers and on ABC and NBC TV news shows, provides 
statistical information regarding students' lack of 
geographical knowledge. 
On the first day of the spring semester at the 
University of Miami in Florida (11 Jan. 1983) Professor 
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Helgren administered a place name quiz to assess the 
geographical knowledge of students in his introductory 
class. There were 128 students in the sample tested. The 
results showed an appalling place name ignorance such ass 
55% could not locate Chicago; 41.4% could not locate Los 
Angeles; 37.5% could not locate Japan; and, 51.5% could not 
on 
locate the Arabian Sea. u 
In another study Professor Bill Puzo tested incoming 
college freshmen at California State College in Fullerton in 
his geography class. Students were asked to locate a few 
countries on a map. Some results were: 1 out of 3 could 
not locate France; 74% could not locate El Salvador; 47% 
could not locate Japan; and, 55% could not locate Iran.^1 
Professor Helgren reports that basic geography has an 
enormous amount of public support among media people. 
Geography educators could capitalize on public support 
generated by such media publicity to launch public relations 
programs aims at increasing the emphasis on geography in the 
curriculum. This could be accomplished by demonstrating to 
the public how geography makes an invaluable contribution to 
universal education. 
Similarly, 539 students in the Boston area (Weston, 
Chelsea, West Roxbury and Boston Technical high school 
seniors) scored poorly on 10 items which tested geographic 
33 facts as reported in the Boston Globe on Nov. 8, 1985. 
The test was administered by WNEV-TV (Ch. 7). Some test 
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results were: 71% of the students could not name Maine as a 
New England state; 62% could not name three countries in 
Africa; 58% could not name three countries in South America; 
and, 45% could not name three European countries. Such a 
lack of geographical knowledge could be counteracted by 
including geographical map skills in the curriculum. 
This lack of geographical knowledge evidenced by test 
results at college and high school levels extends down into 
the middle school. For example, A.C. Newell, in a report in 
the American Teacher, cites test results which show that one 
in five North Dakota 12-year olds misidentified Brazil as 
the United States on a world map.^ Some educators are 
pushing to integrate social studies into the curriculum at 
an early age.^ Indeed a questionnaire survey to understand 
children's international political socialization, designed 
and administered to elementary students in the United 
States, Japan and Thailand, by its very nature implied that 
elementary school children could learn geographical 
36 information about their own and other countries. 
During the 1960s, high school courses in basic 
geography were often replaced by courses considered more 
"relevant” in keeping with the trend toward greater academic 
freedom. This period of reduced American educational 
requirements began at the same time that post-war Europe and 
Japan began to be industrially competitive with the United 
States. Now, at the time when American citizens. 
businessmen, economists, bankers, government officials and 
other policy makers more than ever need knowledge of other 
cultures, foreign languages and basic geography, schools 
provide fewer courses which address these needs.37 Poor 
test results of college students on geography questions 
reflect the fact that geography has been downgraded in the 
curriculum for 25 plus years. The percentage of students 
enrolled in geography courses out of a total enrollment ion 
public secondary schools grades 7-12 declined from 13.9% in 
1960-61 to 8.9% in 1975-76.38 
Similarly the number of students enrolled in geography 
courses as a percentage of those enrolled in higher 
education declined from 8.9% in 1970 to 5.8% in 1982.38 
Regression analysis of data from the Council on Learning 
study (1980) of the international dimension of undergraduate 
education showed that education majors lagged behind 
students with other majors in the sample (sample: 
approximately 3000 undergraduate students equally divided 
between freshmen and seniors of four-year and two-year 
institutions) 
The regression analysis reported here . . . shows 
that seniors who have taken more history or 
geography courses do achieve higher scores (even 
if they have not majored in these subjects) . . . 
For the group in which we are interested - majors 
in education - the findings . . . suggest that 
requirements regarding courses in history and 
geography may be one way to increase the level of 
global awareness. 1 
I 
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Clearly some curriculum changes are called for in the 
middle school grades (6-7-8) as well as in the overall 
curriculum. Some suggestions includes (1) making geography 
a separate discipline in the school curriculum as it is in 
many Commonwealth nations; (2) including a map and globe 
skills program throughout the school curriculum; 
(3) increasing the emphasis on map and globe skills in 
social studies classes; and (4) integrating math and social 
studies by teaching some map skills from a math perspective 
in math class. A general consideration for including a map 
skills program throughout the K-12 school curriculum is that 
such a program promotes understanding and appreciation for 
the use of maps in the context of other learning.^ 
It is generally acknowledged that social studies 
provides abundant opportunities to use map skills; however, 
it should be noted that these skills are useful in other 
curriculum areas. 
Use of maps and globes also enriches other 
curriculum areas such as reading, math, natural 
science and art. When map and globe skills 
instruction is presented in the context of other 
learning, as opposed to isolated map and globe 
skills lessons, we communicate that ability to use 
maps and globes is not an end in itself, but 
rather a means to an end - tools to learn, to 
solve problems or make decisions when one's 
purpose requires spatial information. Leading our 
students to see this for themselves makes learning 
to use the media worth doing. ^ 
\ 
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Developmental Issues with Regard to Map Scale 
Skills play a dual role since the student needs math 
skills in order to learn map skills which he can then use to 
acquire and report information in other curriculum areas. 
Specialized skills that must be developed in order to 
acquire and report map information includes (1) using 
symbols, (2) finding location, (3) finding direction, 
(4) using scale and finding distances, and (5) interpreting 
graphic information. All five of these specialized 
operations are interdependent and complementary.^ All of 
these operations fall within math topics covered in the 
middle school math curriculum. Skilled behavior in the area 
of using scale and finding distances 
involves ability to use a scale to estimate, find 
or show real distances between points on earth and 
sizes of actual areas. Related are measurement 
skills, understanding of miniaturization and 
proportion, ability to decode different scale 
referents commonly used on maps and globes, and 
ability to draw a map to a given scale. 5 
In practice students ultimately should be able to use 
maps with any scale. In order to reach this goal students 
must pass through beginning and intermediate learning 
activities. "Children's understanding of the concept 'map' 
evolves gradually as they mature. Map concept development 
is related to the development of children's spatial 
cognition. 
Based on Piaget's learning stages distance and scale 
should not be stressed at the concrete level (7-11 years). 
I 
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Map work emphasizing use of symbols, cardinal directions, 
map proportion and scale, and maps of countries can be used 
in the formal operational stage (11-13 years). More complex 
map work using scale, coordinated, latitude and longitude, 
contour lines and topographical maps can be used with 
students 13-plus years old.^7 Student problems with 
drawing, reading and understanding maps persist well into 
adolescence. ° 
Spatial orientation is one facet of human organization 
of space and the world. Maps are a form of spatial 
representation. When babies and small children learn about 
space they are laying the foundation for mapping skills.^ 
"Maps and globe symbols . . . represent concepts that 
are spatial in nature: location, direction, distance and 
scale. Although simple map work beginning in grade one 
if valid, it is not until the child reaches the age of 
abstract spatial understanding that map reading can include 
(among other items) the following: 
Can use a complex grid . . . 
Develops understanding of latitude and longitude 
grid system . . . 
Can describe and follow way around a map . . . 
Understanding of scale: measuring and estimating 
distance and area. 
Can compare different scales. 
Appreciate ratio. 
Can compare sizes.^ 
I 
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From the perspective of age, all of the above should be 
possible at the middle school level. 
There may be some question as to whether maps can be an 
effective learning device for all students, regardless of 
academic ability and/or achievement, at the middle school 
level. The Working Group on New Techniques and Methods in 
Teaching Geography carried out a survey study of teaching 
geography to less able 11-14 year olds in selected British 
schools. Three of the twelve schools were inner city urban 
schools. Teachers described the students as having general 
learning difficulties with reading, writing and number work, 
oral work, attention span, generalization, and appreciating 
alternative viewpoints. Teachers identified three 
categories of problems caused by the nature of the subject 
ass (1) the development of geographical skills, (2) the 
understanding of geographical facts and ideas, and (3) the 
area of attitudes, values and affective domain. Geography 
has characteristics which some respondents believed make it 
a particularly effective medium for teaching less able 
students including mapwork, drawing tasks and opportunities 
c o 
to refer to foreign countries. ^ 
Another study. Attitudes and Approaches to Teaching 
Less Able Pupils in Year 8 Geography in Queensland, was a 
replication of the research project described above. This 
was a survey study of geography teachers plus interviews 
with department heads. Teachers and department heads 
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identified low concentration span, reading and writing 
difficulties and inability to work with numbers as important 
criteria for identifying the less able pupils in 
c o 
geography. J Mapwork was included in the student activity 
materials used by teachers with students of all ability 
levels regardless of grouping. Seventy percent of the 
teaching groups in geography contained pupils of the full 
range of ability so the map requirements could be varied 
according to pupil needs.^ 
This writer has difficulty accepting the term "less 
able" due to the lack of clarity of defining such a term. 
Such descriptors applied by educators to children at grade 8 
or below can become self-fulfilling prophecies. But, these 
studies are included to show that some research regarding 
geography education has been conducted with students who 
have exhibited some reading and map difficulties and that 
teachers have included the areas of mapwork and affective 
values as potentially successful teaching strategies to use 
with these students. 
Evidence shows that American students from the 
elementary school through college are poorly prepared 
regarding map skills and the field of geography.^ This is 
the result of a cumulative negative pattern, some parts of 
which are as follows: (1) weak elementary and secondary 
school programs in the area of map and globe learning, 
(2) insufficient concern for mental age development when 
I 
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designing curriculum to include map skills, and (3) not 
teaching geography as a distinct subject in the 
curriculum.^ ^ 
Students at the middle school level need map skills 
consistent with the level of difficulty of maps in their 
social studies texts. However, since they have just entered 
the level of capability of understanding scale, estimating 
distance and area, and using a grid system, it is fair to 
state that students do not possess the map skills which 
could be useful in social studies. Indeed, students do not 
learn these skills; therefore, they can not use them in 
social studies class. Math teachers are in a position to 
help students with these map skills by teaching the 
coordinating math skills using maps in math class if they 
have maps which have scales consistent with good math 
teaching devices, for example, scales divisible by eight and 
16 for use with a standard measuring device. In theory, 
students can learn the basic map skills of computation on 
these specially designed but still "real" maps and from 
these they can progress to maps of different scales as found 
in their social studies texts. This is the ultimate 
cognitive goal. 
Maps are one of many media which can be used for 
particular purposes in the classroom. Students should learn 
to seek and process information from maps.^7 Math teachers 
can assist in meeting this general goal. 
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Students will frequently be able to use maps in the 
context of other disciplines. The Map and Globe Skills: 
K-8 Teaching Guide in discussing maps within the context of 
other disciplines states s 
Use of maps and globes also enriches other 
curriculum areas such as reading, math, natural 
science and art. When map and globe skills 
instruction is presented in the context of other 
learning, as opposed to isolated map and globe 
skill lessons, we communicate that ability to use 
maps and globes is not an end in itself, but 
rather a means to an end . . . tools to learn, to 
solve problems or make decisions when one's 
purpose requires spatial information. 8 
Students 11-plus years of age in theory are capable of 
the map skills involved regarding the use of scale and 
latitude and longitude.^ It should be noted that some 
11-year old children are still at the concrete level and 
would not be able to master the use of the grid system or 
use of the scale of miles.88 When lessons are intended to 
be used with grades 6-7-8, teachers should realize that 
there may be some 11-year old sixth graders who are not yet 
in the required developmental stage for this material. 
Nevertheless, geography curriculum guides do traditionally 
include these map skills in all grades 6-7-8. One of the 
basic considerations underlying the Map and Globe Skills: 
K-8 Teaching Guide iss "The sequence of activities in an 
effective map and globe skills program incorporates 
developmental considerations and opportunities to apply and 
refine concepts and skills."8^ The above mentioned guide 
takes into account math-related learning as well as 
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developmental considerations. The Guide includes latitude 
and longitude degrees as a concept development for finding 
location and for using scale and finding distance in grades 
6-7-8. 
Building Sequential Geography Skills K-12 contains more 
evidence that learning map skills, as part of geographic 
skills, must fit into the developmental process and is 
related to other skill building. This listing suggests 
which particular geography skills can be included at each 
grade level noting that teachers can add and delete 
according to student needs. The teachers who developed this 
listing of geography skills stated the reason behind the 
listing ass 
The teaching and learning of geography skills is a 
developmental process. Once introduced and 
understood, skills must be used repeatedly and in 
different situations if they are to become a part 
of the students' equipment for learning. A 
planned program for skill building and learning is 
needed to help students transfer these skills into 
customary behavior in our modern society. 2 
The listing includes locating places on a globe or map given 
their latitude and longitude beginning in grade 6. 
Knowledge of scale for all maps used begins at grade 6; 
computation of distance using scale begins at grade 7 but 
with the earlier mention that teachers can be flexible with 
regard to grade level. Cognitive learning is taking place 
during the process. 
These two representative geography skills curriculums 
were presented to show expectations at the middle school 
I 
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level with regard to map skills. In both cases the 
developmental process was taken into consideration. In both 
cases required math skills are consistent with math 
curricula for grades 6-7-8. 
From a math perspective, the issue is not only teaching 
map skills in the math class but also involves changing the 
design of the maps themselves. In this case the redesign is 
to make the scales more useful as classroom instructional 
devices. There is reason to believe that maps need to be 
redesigned for use in classrooms in general. "Improvements 
are needed in designing maps commonly used in American 
c o 
classrooms."OJ 
In summary, the literature shows that the map skills 
lessons used in this study are: (1) consistent with the 
mental age development of middle school children, (2) valid 
for use with most students, (3) fit within the context of 
other disciplines including math, and (4) consistent with 
geography curriculum guides. 
An Issue: Using Map Scale to Find Distance 
The literature reviewed previously shows that students 
need to learn geography map skills and are development ally 
capable of doing so at the middle school level. One of 
these map skills, finding represented distance between two 
points on a map, is the focus of the study in this 
dissertation. Of significance for this review is the 
I 
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further investigation into literature which specifically 
addresses the issue of map scale. 
Epps and Savage, Integrating Mathematical and 
Geographic Skills, conducted a study to develop a curriculum 
unit for a team-taught middle school project integrating 
math skills with map and globe skills. The map and globe 
skills they identified as having the greatest potential for 
integration with the math program were: (1) distance, 
(2) direction, (3) scale, (4) latitude/longitude, 
(5) location, and (6) climate.®^ They identified the major 
mathematical skills as: (1) the four processes of addition, 
subtraction, multiplication, division; (2) developing and 
reading charts and graphs; (3) using ratios and fractions; 
(4) using the x-y coordinate system; (5) understanding 
ratios; and (6) circumference and proportion.®^ They 
concluded that "these (math) skills could be taught and used 
as needed within the context of the map and globe skills 
(program). 
A study by Donald 0. Schneider based on the Where and 
Why program measured the performance of elementary teachers 
and students on a test of map and globe skills designed for 
middle school students.^ The same test was administered to 
32 college seniors enrolled in an elementary teacher 
education program, 60 elementary school teachers enrolled in 
an M.Ed. program, 371 sixth-grade students enrolled in three 
urban Southeastern middle schools and 108 sixth grade 
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students in a consolidated city-county middle school.®® out 
of 69 test items, the mean score for the urban students was 
30.65; and the mean score for the consolidated city-county 
students was 39.06. * For the test item which measured 
scale by using scale to find distance the mean percent of 
correct responses for urban sixth graders was 45% and for 
city-county sixth graders was 63%; all sixth grade urban 
students scored below 70% in all twelve map skill 
7 n 
categories. u With regard to student performance Schneider 
reported that 
in general, the results of the test with these 
sixth graders are comparable to those found in 
previous research. The areas of difficulty are 
similar, but if anything, the extent or scope of 
skill deficiencies is greater than some other 
researchers have reported for their subjects.71 
A study conducted by Michael L. Hawkins examined the 
notion that an elementary grade social studies textbook 
series could contribute to successful student performance on 
such tests ads the test from the Where and Why program used 
in Schneider's study.7^ The author's opinion "that the 
social studies textbook is and will probably remain the 
73 prime instructional tool for teaching geographic skills" 
in the elementary school led to his study which examined and 
analyzed the map and globe skills component in three major 
widely-used social studies textbook series. The author 
isolated 12 categories of map skills common to the three 
series and tabulated the frequency of the 12 map skills by 
Using scale to find distance textbook and grade level.^ 
was one of the designated 12 categories of map skills. 
Two of the three series appeared to give adequate 
attention to distance measurement (frequencies of 24 and 28 
noted). Using scale to find distance was introduced and 
maintained throughout two of the series. The third series 
did not devote sufficient attention to using a scale 
(frequency of 11 noted) and the author concluded that with 
this series students would probably not learn to use scale 
to find distance. J 
The study did not investigate the developmental 
soundness of the individual categories in the three textbook 
series according to grade level. Specifically, for the 
category, using scale to find distance, the frequencies in 
grade 6 are 4, 5 and 0, yet research pertaining to social 
studies concepts, gradation of map reading skills and scale 
to find distance is initially included at grade 5. Scale to 
find distance is typically continued and advanced in 
grades 6, 7 and 8. 
Researchers investigating students' ability to read and 
use maps have included scale as a commOon element included 
in test items. A summary of research on children's ability 
to read maps at the elementary level in the graduation of 
map-reading skills shows using a scale of miles to find 
distance beginning in grade 5 (with 3-dimensional models) 
7 6 
and continuing through grades 6-7-8. This is consistent 
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with the Mathematics and Elementary and Middle Schools 
Curriculum Objectives discussed previously. 
One cannot assume that the inclusion of materials for 
computing distance with a scale in elementary social studies 
textbooks necessarily results in student success with this 
skill. If students are not developmentally ready to learn 
the skill and/or are not developmentally ready to learn the 
correlated math skills, then it is unrealistic to expect 
such textbooks to meet student needs. 
Teachers participating in the Schneider study Where and 
Why test were divided into three groups according to their 
teaching experience with map and globe skills for proposes 
of data analysis. Mean test scores for both groups were 
53.59, 52.27 and 53.24 out of 69 items showing that teaching 
experience was not a factor. Fewer than 50% of the teachers 
successfully completed the skill category using a graphic 
scale to compute distance.Results showed that "although 
the teachers had substantially less difficulty with the test 
than did the sixth graders, they nevertheless exhibited many 
of the same weaknesses.Educators should possess 
effective map skills if they are expected to provide 
adequate instruction in the vital area of geography. 
Another study administered the map skills section of 
the Iowa Tests of Basic Skills to 390 elementary educators 
int he mid-South area of the United States. Participants 
included teachers, supervisors and administrators. Study 
I 
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participants encountered difficulty with skills involvings 
(1) the ability to determine distances on road maps (84.6% 
incorrect responses), (2) the ability to determine distances 
using a scale of miles (42.2% incorrect responses), and 
(3) the ability to determine distances on a globe (77.2% 
incorrect responses). The mean score was 19.7 correct out 
of 40 items. Unfortunately, 34.4% of the teachers had total 
grade equivalent scores below sixth grade level.®® 
Research studies of teachers' map and globe skills 
indicate a lack of proficiency in this area. Yet the 
teachers should be able to provide instruction in map skills 
which students need for international understanding. 
Studies show that despite the inclusion of map skills in 
social studies textbooks, student test results indicate that 
objectives set forth in social studies curriculums are not 
O 1 
being met. 
Various steps can be taken to help teachers and 
students achieve desired objectives. It is necessary to 
improve teacher preparation at the college level, to study 
techniques employed by educators in teaching map skills and 
to increase the in-service training provided by school 
on 
systems for social studies teachers. It is necessary to 
improve textbooks and materials and to provide teachers with 
curriculum guides which help teachers move toward a 
systematic development of map skills.®® Additional research 
is necessary "to determine the adequacy and appropriateness 
51 
of map and globe materials that are available to teachers." 
Positive change in student mastery of geographical map 
skills demands change in two areas: "better, more 
systematic and comprehensive programs and materials" and for 
teachers "a better geography background. 
Results of a national survey of social studies teachers 
(1983) showed that social studies teachers overwhelmingly 
prefer to teach American history and World History. For 
example, comparing the history choices with geography; 61.6% 
chose history first whereas only 6.2% chose geography first; 
40.2% chose history second whereas only 10.8% chose 
geography second. In general, as ranked from first to tenth 
choice, American History, World History and Civic/Government 
o c 
consistently scored significantly ahead of Geography.00 
Social studies teachers' lessened interest in teaching 
geography could be reflected in student's poor map skills. 
"There is persistent evidence that this nation's students 
are poorly prepared regarding map skills and the general 
P7 
field of geography."0 
Map skills are traditionally considered part of the 
geography area of social studies. The combination of poor 
results on map skills tests by students and weak interest in 
geography by teachers lead one to ask: are social studies 
teachers addressing the need for map skills? There are 
notable exceptions - teachers and students - such as 
geography classes where seventh grade students learn to make 
Mercator projection world maps from memory. 
A recent National Endowment for the Humanities (NEH) 
study of American high school seniors showed that they are 
inadequately informed about their own and other cultures. 
The situation improves only slightly for students who enter 
college. Senator Paul Simon (D.-Ill.), in commenting about 
the NEH-sponsored study stated, "The negative effects creep 
into critical areas of our society, with repercussions in 
the military and diplomatic corps, the business population 
qq 
and the academic community."°* 
It would be in the best interests of the United States 
to produce a generation of individuals who are sophisticated 
in their awareness of the rest of the world. This includes 
geographic knowledge, foreign languages and sensitivity to 
other cultures. Other nations, Japan for example, have 
devoted the necessary time and effort to learn about the 
United States and its customs in order to penetrate American 
markets. Americans have not done the same. Chauncy D. 
Harris, emeritus professor of geography at the University of 
Chicago cites the example of a program at the university in 
Japanese language and culture sponsored and funded by 
90 Japanese companies for the benefit of American students. 
Business leaders blame U.S. high schools and colleges 
for not preparing American students to understand or want to 
understand foreign cultures. But the seed of interest to 
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learn about other cultures must be planted before high 
school. Elementary school lessons can motivate students to 
have an interest in other cultures; middle school lessons 
can provide students with the necessary skills (including 
map skills) to pursue their interest in other cultures. 
Geography contributes to an informed world view and a 
favorable international climate.^1 Geographers' main tool 
Q O 
is the map. * The relationship between skilled map 
interpretation and visual-spatial ability was investigated 
in the study A Language for Life by Jean D.M. Underwood.^ 
Spatial relationships in geographical map interpretation 
require a high degree of spatial imagery often associated 
with geometric math skills. Spatial imagery skills belong 
to the category of right-hemisphere brain functions. 
Professor William Pattison identified the spatial 
dimension of geography as the first of four traditions of 
geography.^ He suggested that to the public outside the 
field of geography the spatial tradition is the strongest. 
The largest concerns of the spatial dimension are distance, 
map use, and place names and their location. J 
Geographers use maps as a tool to clarify thoughts and 
problems and to communicate their knowledge to others. 
Teachers of geographic map skills teach both communicative 
skills via maps and the development of spatial abilities. 
Since spatial imagery skills belong to the category of 
right-hemisphere human brain functions, there exists the 
\ 
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potential added educational role of aiding in the 
development of right-hemisphere functioning.96 The chain 
again leads back to mathematics via right-brain functioning 
in the computer field of artificial intelligence. The 
process of reading and interpreting maps involves student 
activities in communication, geography, and mathematics. 
Map skills can be viewed as cognitive based upon 
Bloom's Taxonomy or the Guilford Structure of the Intellect 
model. Maps are instructional materials related to 
geographic education. Geography as a discipline uses maps 
to explain spatial relationships.99 The visual-spatial 
aspect of geographic maps, a right-brain function, goes 
beyond the cognitive and into the affective realm of "mental 
maps." Students can extend traditional mapping skills to 
"perceptual-conceptual maps" such as mapping a poem, or 
q q 
mapping a song. J "Teachers must not neglect the visual 
spatial skills. Geography is not only a spatial study based 
upon location phenomena, but also an educational tool to 
enhance the process of right-brain thinking.h1" 
The National Commission on Excellence in Education 
report (1983) recommended three years of social studies at 
the secondary level. Geographers and educators should 
ensure that geography is one of the basic social studies 
courses available to fulfill this requirement. The AAG 
Committee on Geography and International Studies listed 
location/maps as one of the five major areas which should be 
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the focus of school geography.101 As a result of educators 
acting upon these recommendations more high school students 
can be expected to take course work in geography. This 
means that curriculum planners at the middle school level 
must ensure that their students will have the opportunity to 
learn the prerequisite map/math skills. 
Cogan and Nakayama, in their article, "The Role of 
Geography in Developing International Understanding," 
contended that social studies educators must re-establish 
geography's necessary place in the U.S. school curriculum. 
This includes the need for a strong geographical component 
in elementary social studies texts. Furthermore, the 
authors state that geography needs to demonstrate the 
relationship of the field to other disciplines. 
Geography could be related to the discipline of math via map 
skills and the ideal place to do this would be in the middle 
school curriculum as a part of the skill preparation for 
high school geography. 
B.C. Hatchett, in the article, "Math Mapping Begins at 
Home," describes a map unit for use in middle school 
mathematics classes.This approach uses local maps to 
develop map-reading ability. The quadrant coordinate system 
and associated vocabulary are taught and/or reviewed. 
Students must know how to plot points and name coordinates 
on graphs. Students can then use this information to show 
how graphs can represent their city and state. In addition 
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to improving their map skills this unit uses math skills 
such as graphing, ration and proportion, measurement and 
problem solving. The fact that this unit begins with local 
maps and expands outward is consistent with the wider 
horizons approach in social studies curriculums. 
The connection between map skills (which use math), 
geography and understanding other cultures and attributes 
should be considered when planning curriculum across all 
grade levels. The paradigm developed by the Institute for 
the 21st century aims at infusing global perspectives into 
existing curricula using materials which focus on skills 
development from kindergarten through higher education. 
Under the theme, knowledge of world affairs, developed by 
the Institute, the first objective listed is the use of map, 
math and reading skills.^4 
The capabilities required for global awareness develop 
over time with the maturation level. Teachers should begin 
the process of developing these skills in young kindergarten 
children and continue throughout all educational levels. 
Research study by Sweeney and Zandan shows that "all 
children are politically socialized into perception of how 
they view foreign countries."106 
If one function of the schools is to prepare students 
for adult life, and if that life is increasingly 
international and multicultural, then geography and map 
skills are important. If one function of the school is to 
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encourage students to become more culturally sensitive and 
aware, then it makes sense that the students learn where 
other countries are located (map skills) as a prelude to 
their learning the cultural patterns of the people who 
inhabit said countries. In fact, former citizens of some of 
these countries may be sitting beside them in their 
classrooms. Considering these facts, it is alarming that 
over half of the students in Goodlad's sample believed that 
foreign countries and their ideas are dangerous to the 
American government.1®7 The implications of this type of 
thinking by today's youth in the nuclear age bears serious 
consideration by school personnel who determine curriculum. 
Goodlad's statistics on student perception showed that 
students like math better than social studies and consider 
math as a subject which will be useful in their later 
life. Students consider math more relevant to their 
future life than social studies. Educators can capitalize 
on the higher level of math interest as a bridge to 
increased interest in social studies via map skills which 
relate to the two areas. 
John Agresto, acting chairman of the National Endowment 
for the Humanities, states that Americans "know less today 
about their culture and history than at any other time in 
our nation's history."1®^ The negative effects of high 
school students' vacuum of knowledge with regard to 
understanding their own and others' cultures creep into 
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critical areas of the American society with repercussions in 
the military and diplomatic corps and the business and 
academic communities.110 Interrelating the two disciplines 
of mathematics and social studies into one unit could 
increase students' perceptions of the importance of social 
studies skills. It could also help students to see that 
knowing other places and peoples must be important because 
it is part of the learning experience in two classes; 
mathematics and social studies. 
There is general agreement between students, parents, 
educators and others that math and map skills are an 
important part of the curriculum. It could enhance student 
perceptions of the importance of other areas if math were 
frequently interrelated with other subjects. In this case 
the subject in question is social studies. 
An interdisciplinary math/social studies map approach 
fits into current thinking that education should reflect a 
global perspective. The current trend "is a comprehensive 
effort to permeate the entire curriculum with a global 
transnational point of view.1,111 Geographic map skills act 
as a foundation to help students grapple with social studies 
\ 
problem solving which requires a global perspective such as 
population, nutrition and desertification. The math 
connection ties together map skills and social studies 
problem solving. 
I 
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Revising geographical maps with the intention of 
improving their educational usefulness has been a continuing 
issue for educational planners.Educational researchers 
have concentrated on the social studies textbook as the 
primary instrumental tool for teaching geographic skills. ^^ 
The mathematical component involved in teaching students to 
use maps has often been neglected. An interest in 
highlighting the ever present mathematical component may 
become more pronounced with the increase in computer 
cartography and geographical transformation systems. 
Historically the two major concerns in mapping have 
been "to transform the physical three-dimensional geometry 
of the earth's irregular surface into a flat representation" 
and "to symbolize the diversity of the earth's features on 
this flat map."^-^ Ancient egocentrically focused maps were 
based on function rather than physically accurate scales. 
Later developments transformed three-dimensional physical 
earth space into a true two-dimensional representation 
according to the principles of Euclidean geometry and 
transferred a vertical component onto a flat map surface. 
The developed approach produced conventional standard maps 
which structure space in an objective and neutral manner 
117 
that is widely acceptable and useful. 
Difficulties arise for map users because conventional 
maps fall somewhere between the real referent world and the 
cognitive, functional interpretation of it.^® What looks 
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to be a simple task, such as finding distance, is often 
difficult to visualize in terms of miles. The student must 
first learn to find the physical distance between two points 
on a map. "Determining distance between two points is 
fundamental to map use."J-L:7 Additionally, to make this 
information useful, the student should gain a concept of the 
functional distance such as the effort or time needed to get 
from point A to point B. "In order to make the best use of 
conventional maps the average map user must mentally 
transform physical map space into more functional subjective 
space." u For the student, functional map use can be a 
motivating factor. 
Standard maps could be distorted into more functional 
forms "by changing the scale so that map distances are 
defined by some variable other than objective geographical 
space."121 Functional route distance can be substituted for 
physical route distance. An example of this would be a 
linear cartogram with travel time as the distance measure. 
Mathematical transformations of physical space in the form 
of linear and area cartograms are examples of functional 
special purpose maps which can be computer generated quickly 
199 
and inexpensively. 
Mathematics and cartography combined to produce 
computer created cartograms circles back to functional map 
use. From an historical perspective ancient maps were 
functional and there was a close connection between 
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mathematics and geography; from a contemporary perspective 
computer generated cartograms are functional maps and the 
connection between mathematics and geometry is illustrated 
by transformed map geometry. Historical and functional map 
issues have a bearing upon the map skills educators expect 
students to ultimately acquire. 
The forthcoming need for map understanding should 
be unprecedented in history. Society must pay an 
intolerable price in accommodating its disoriented 
members. More than ever before, the 
responsibility for the training of map users will 
Literature Which Relates to the Global 
Perspective of the Research Problem 
Geographic knowledge is an important part of global 
awareness; map skills are an important part of geographic 
knowledge. Specialized math related skills are necessary 
for effective use of maps. Literature reviewed in the 
following section examines the relationship between the 
math/map skills of the research problem and the larger area 
of global education. 
Map skills relate to the larger area of global 
awareness and global education. Research shows that 
American students' lack of geographic knowledge and global 
awareness has negative implications for America's 
international position. Evidence that America is part of a 
multipolar, independent world suggests a growing need for 
educational changes which acknowledge this new perspective. 
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An interdisciplinary math/social studies approach to 
map skills is consistent with current interest in the 
developing field of global education. Maps can be used as 
one tool in the process of making global awareness a part of 
the urban middle school. This approach is suitable for the 
multicultural urban setting where many of the students are 
immigrants from and/or have ethnic ties with Asia, Latin 
America, South America and the West Indies. 
Three key questions which are central to the issue of 
global education in context with this study are: (1) what 
is it (definition?, (2) how should it be implemented?, and 
(3) who are the target students? 
Global education is a movement which initiated with the 
1969 Becker and Anderson report urging a "global education" 
to prepare students to live in an interconnected society!^ 
and legitimized by the 1979 President's Commission on 
1 oc 
Foreign Languages and International Studies. The aims of 
global education are rooted in two global realities: 
(1) All human beings today are part of a complex web of 
world institutions, and (2) humanity is increasingly 
threatened by critical problems that must be solved at an 
international level.126 
A common theme, rather than a specific definition, has 
emerged to describe global education: 
A global education prepares young people to 
paxticipate responsibly in the whole world in 
which they live. (Global education) is a type of 
largescale citizenship education - one connected 
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with equipping students for life in a world of 
multiple and overlapping jurisdictions and 
loyalties.12' 
A broad definition for global education today iss "any 
program that seeks to increase the learner's understanding 
of and participation in the larger global system."128 
Educators when working on a project can establish a 
working definition for global education which will be a 
foundation for a particular purpose such as curriculum 
revision or research study. This definition may be in the 
form of goals since there can be agreement on goals without 
a specific definition. Then, for the particular project, 
the question would bes Is this program consistent with the 
agreed upon goals? Map skills from a math perspective is a 
goal which is consistent with global education. 
The field of global education can be designated in 
three possible ways: (1) international education, 
(2) global education, or (3) global perspective. The choice 
of designation is significant for planning and implementing 
curriculum changes which include a global education 
component. Both international education and global 
education involve structured curriculum changes such as 
implementing new courses and/or extensively redesigning 
1 9 Q 
curriculum content. 5 
If, however, the choice of designation is global 
perspectives, then the method of implementation is the 
infusion approach. 
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International education is based on the study of 
various geographical and cultural areas of the 
world: Global education incorporates this content 
but views world areas as parts of larger, 
interacting, interdependent systems expressed and 
studies through global issues. A global 
perspectives approach ... is based ... on the 
infusion and integration into the curriculum at 
all levels of an awareness of emerging global 
concepts such as those of change, conflict, 
communication and interdependence. Furthermore, 
global perspectives implies dealing with affective 
content and stresses student acquisition of 
competencies which incorporate essential 
knowledge, skills, and attitudes. 
The plan to address certain map skills from a math 
perspective falls within the global perspectives designation 
since it involves teaching math concepts such as ratio, 
proportion, scale, which are part of the regular curriculum, 
but using geographic maps as a vehicle for teaching these 
skills and simultaneously improving geographic map skills. 
It addresses several aims of global perspectives education: 
(1) that is interdisciplinary, not limited to the social 
sciences, (2) that it stresses student acquisition of map 
competency, and (3) that it considers the affective 
component. Furthermore, it involves infusing map materials 
into the existing math curriculum rather than introducing 
new courses. 
The global education movement has curriculum 
implications which are relevant for all students, K-12. 
Growing American acknowledgement of a multipolar, 
interdependent world is expected to influence curriculum 
reform in the future. The content in broad thematic terms 
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of a curriculum which reflects a global perspective should 
include such elements ass (1) global issues and problems, 
(2) human values, (3) global systems, and (4) global actors. 
This perspective can be accomplished by either the infusion 
approach, which extends subjects to include a global 
dimension, or by creating new courses in the specific 
disciplines that incorporate a global education 
perspective. 
One proposed curriculum with the purpose of raising 
global consciousness is called the Universal Curriculum. 
This curriculum is aimed at all students. The four major 
themes of the Universal Curriculum are: (1) global 
citizenship, (2) family of humankind, (3) environmental 
management, and (4) cooperative conflict resolution. 
This curriculum "is universal because it is intended for 
every child in every country, and it is global because it is 
intended to prepare a generation to create a better 
world."134 
Global education has both cognitive and affective 
results. A research study in the area of global education 
conducted for Global Perspectives in Education (1979) used 
observation, interview and survey of teachers and students 
in the San Francisco Bay Area and Albuquerque, New Mexico. 
The study "demonstrated a strong relationship between global 
attitudes and global knowledge and seemed to indicate that 
the more students know about global affairs, the more 
t 
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positive are their attitudes.”135 The conclusion recommends 
giving global education a solid foundation as a vital and 
basic part of the K-12 curriculum. 
In practical terms, even if it is agreed upon that 
global education at the precollegiate level is for all 
students K-12, which students will actually be effected may 
largely depend upon factors such as: (1) the definition of 
global education, (2) teacher attitudes, (3) available 
curriculum materials, and (4) educators' commitment to 
school improvement. The lack of a uniform definition of 
global education is a major problem in this developing field 
since effective programs are expected to be based upon this 
conceptualized definition. JO Global education workshops 
with teachers in New Mexico showed that teachers wanted to 
prepare students for the future but could respond to global 
education only if it fit into already delineated classroom 
1 37 procedures, curriculum guides, courses or textbooks. J 
Teachers often do not have the time or means to develop the 
necessary resources, materials and curriculum models. 
A research study conducted to assess the impact of the 
Global Awareness Program (GAP), a federally funded teacher 
training and program development project, sponsored by 
Florida International University in cooperation with the 
Dade County Public Schools and the Florida State Department 
of Education (1982) showed that "teacher attitudes and the 
characteristics of local cultures are an integral part of 
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the content of global education and cannot be 
disregarded. "-1"30 Findings from the questionnaire 
administered to a sample of social studies teachers, grades 
7-12, revealed that a lack of appropriate instructional 
materials was the most substantial obstacle to the growth 
and development of global education. Findings also showed 
that global education was more popular in the eyes of 
teachers in minority or mixed schools than in non-Latin 
white schools. The idea of infusing map skills into the 
math curriculum with an eye toward the global perspective 
may find more initial interest in an urban multicultural 
school setting. 
Global education relates to the larger issue of school 
improvement, that is, the conduct of schooling in general. 
"The current approaches to infusing global education into 
school programs in effect settles for a 'piece of the 
action' in school change when it could be a major force for 
change . . . the implication of global realities provide 
convincing and compelling reasons for school 
improvement."^® School improvement for global educators 
will not be merely adding a new program or innovation but 
instead will be a process of becoming sensitive and 
responsive to the individual school's culture and 
condition. 
One consideration for making curriculum changes 
intended to strengthen international perspectives si the 
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role of geography in the curriculum. It is necessary to 
demonstrate to educational decision makers that geography is 
essential to global education. The amount of geography 
presently offered in K-12 and college curriculums is 
inadequate to meet our national needs for global 
education. 
The role of geography in the curriculum has undergone 
major changes in the past three decades. Geography had a 
more prominent place in the curriculum prior to the 1960s 
when it was dropped as a separate discipline. In the 1970s 
geography was incorporated in the environmental education 
movement with an emphasis upon ecology. Meanwhile the birth 
of global education in the late 1960s and its legitimization 
in 1979 pleads for geography to have a central role in this 
new curriculum development. 
Maps are an essential part of geography education. 
Formal map study and geography units in social studies texts 
begins in grades 4-6. yet developmental ability is not 
at the level required for students to have learned the 
fundamental skills, such as symbols, cardinal direction, map 
144 proportion and scale, needed for map use. 
Students entering middle school are at the beginning of 
the formal operational stage (11-13 years) when they are 
capable of learning map skills and the related necessary 
math skills. This author suggests that some of these math 
skills which relate to map use and are regularly taught as 
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part of the middle school math curriculum, such as map 
proportion and scale, coordinates, measurement, be taught in 
math class using maps as the focus. This relates math to 
social studies with maps as a tie-in to global perspectives. 
Curriculum developers should appreciate the role of maps to 
graphically display global interconnectedness, commonalities 
and diversity of the planet's natural and socio-cultural 
system. 
Developing a school program which reflects global 
perspectives is indeed a great challenge for educators. 
Students, urban, suburban or rural, K-12 precollegiate, can 
benefit from the valuable input offered by a global 
education. Despite the difficulty of educators reaching 
agreement on a specific definition for global education and 
what that means for revising the curriculum and developing 
new courses, global perspectives can become a part of the 
curriculum using an infusion approach. The infusion of an 
interdisciplinary math/map skills unit in math class is a 
contribution toward bringing a global perspective to the 
curriculum. 
Claudia Zaslavsky suggests "Bringing the World Into 
Math Class," the title of an article which encourages 
integrating mathematics education with the study of culture 
and history.She states that "mathematics adapts readily 
to a multicultural concept.Teachers can encourage an 
awareness of the role of mathematics in everyday life by 
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learning how mathematics developed historically to meet the 
needs of society. Teachers can use activities and games to 
correlate mathematics and social studies as a means of 
encouraging students to appreciate the many aspects of 
I A O 
mathematics. Although map activities are not specified 
in the article, they would fall within the context of 
bringing the world into math class. Not only are map skills 
intrinsically valuable, but they allow students to visually 
see on a map the location where numeration and measurement 
systems of other cultures developed. Maps can tie together 
math and social studies in this multicultural approach. 
"Mathematics can tell people about themselves . . . 
Mathematics is an international language . . . (and) should 
serve as a vehicle for better global understanding."A ^ In 
the article "Mathematics: A Vehicle for Better Global 
Understanding" Frank J. Swetz provides problem solving 
examples using computation, fractions, percentages, 
scientific notation, graphing, algebraic manipulations and 
fractions to show how mathematics can be used to develop 
global awareness in students. ^0 His approach relates 
mathematics and social studies , fosters an integrated 
approach to learning, incorporates knowledge of geography 
and anthropology, and develops cultural and aesthetic 
1 Cl 
awareness in students. 
Implicit in this approach is that students are 
knowledgeable about the geography of the peoples and regions 
I 
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used in the lessons. Test results discussed earlier in this 
literature review suggest the contrary: Students (middle 
school through college) lack geographic knowledge. 
Classroom use of mathematics as a vehicle for better global 
understanding should be accompanied by related maps. 
Teachers must be prepared to address the possibility that 
students may not have the necessary map skills to make maps 
meaningful. Using mathematics as a vehicle for global 
understanding and lack of student knowledgeability put forth 
in this dissertation that: (1) Map skills should be 
included in the math curriculum, and (2) these skills should 
be taught from a math perspective. 
The fact that map skills are an integral part of 
understanding global problems is underlined in the article, 
"Building Map Skills: The Other Energy Crisis.h152 Maps 
can be used as a source of information for analyzing global 
problems. The map of a global situation (global 
desertification, for example) can serve as a springboard for 
class discussion^^ provided that students have the 
prerequisite math skills. 
In his report, "A Survey of the Global Understanding of 
American College Students: A Report to Geographers," 
A. David Hill asks. What does the recent interest in global 
education portend for geography?"Hill analyzed the 
geographic content in the 101 test items used in the Survey 
of Global Understanding conducted by the Council on Learning 
(1980). Results of his analysis were consistent with his 
contention that geography has a great deal to offer toward 
global understandings 74% of the questions met his 
criterion that the content being sought would likely be 
acquired in college geography courses. It should be noted 
that it was an interdisciplinary group of educators who made 
the decisions regarding the content of the survey.^5 
In the survey students indicated that total number of 
courses taken in college in each of 19 subjects listed that 
seemed directly related to global understanding. Geography 
ranked 11th among four-year college students and 10th among 
two-year college students. Most students' perceptions of 
geography are likely formed in precollegiate institutions 
and these perceptions are such that students are not 
selecting geography in college. 
It would seem that the role of geography in the 
curriculum needs to be examined in order to strengthen 
international perspectives. One way Hill suggests to begin 
this process is to demonstrate to educational decision 
makers that the amount of geography now taken in schools and 
colleges is inadequate to meet national needs. The role of 
geography in the curriculum must be expanded to reflect 
current needs. ^*7 
Anthony E. Conte, director, and Lorraine A. Cavaliere, 
associate director, of the Institute for the 21st Century, 
in the article, "Are Students Being Educated for the 21st 
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Century" state that current theory suggests the need for 
infusing global perspectives into existing curricula, and 
for these materials to focus on skill development from 
kindergarten through higher education.-^® 
The Report to the President from the Commission of 
Foreign Language and International Studies promotes 
"inclusion of international education in all aspects of the 
curriculum. "^9 The institute for the 21st Century suggests 
that "educators use a variety of resources to infuse global 
perspectives across all content areas."^O Maps in math 
class are relevant to global issues since they are a 
fundamental tool for understanding places, movements of 
people, and need for future growth and survival. 
Applying mathematics skills such as decimals, 
fractions, English (standard) and metric measurement, ratio 
and coordinates to map making, reading and interpretation of 
maps in math class brings the world into the math class. It 
is a way for students to see the relevance of math to social 
studies via maps which are used in social studies in 
conjunction with discussions of human problems from a global 
perspective. This opens the door to affective as well as 
cognitive growth. "The use of global perspectives in 
mathematics teaching, while assisting in the development of 
cognitive skills,m also supplies a basis for affective 
growth."Educational planners, when responding to A 
Nation at Risk: The Imperative for Educational Reform, a 
I 
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study by the National Commission on Excellence in Education, 
should not neglect the affective domain.162 A balance 
between cognitive and affective domains should be maintained 
in curriculum planning. 
It is important that educators do not neglect the 
attitudinal dimension when planning the infusion of global 
perspectives into existing curriculums. "The development of 
international understanding is . . . based ass much upon 
attitudes as knowledge and skills. Unless students are 
schooled in the attitudinal dimension, the other two will 
have little or no impact upon the development of a global 
ICO 
perspective. ••Map skills in math class can affect the 
attitudinal dimension by enlarging the students' world view. 
Students should be able to see how math and geography work 
together to help solve human problems. This process shows 
students that math and geography are relevant to their 
everyday lives. 
One might ask the question, are middle school students 
who are being targeted for this math/map skills approach 
"ready" for the affective benefit expected? "Global 
citizenship requires that we exercise capabilities which are 
both cognitive and affective in nature."16^ George M. 
Schuncke in the article, "Global Awareness and Younger 
Children: BEginning the Process" explores the affective 
approaches to global sensitivity. He examines the stages 
(0-4) developed by Robert Selman, Harvard University, 
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through which children (ages 4-15 plus) pass in attaining 
the required capabilities for global citizenship. Most 
children at the middle school level are at Stage 4 (ages 12 
to 15 and beyond) in a developmental process which from the 
perspective of curriculum development begins in 
kindergarten. A person at Stage 4 is capable of visualizing 
a situation "from a number of different perspectives . . . 
The result of being at Stage 4 is that the individual is 
capable of examining situations from a societal, or possibly 
cultural, point of view. 
Most middle school students fall within the age range 
of Stage 4 and are therefore in a position where they are 
capable of viewing the world from the perspective of other 
world members. It is necessary for the individual to reach 
this stage before he is ready for world citizenship. Middle 
school students at Stage 4 have an affective capability 
consistent with Schuncke's requirements for global 
citizenships 
World citizenship implies an ability to see the 
world from the perspective of all its members, not 
solely from a viewpoint restricted by one's own 
personal, cultural, or national background. An 
individual who has a global perspective can 
examine non-ethnocentrically commonalities and 
differences among peoples. This individual also 
has the capacity to examine world problems from a 
variety of standpoints, personal as well as those 
of others who may think differently. 
Teaching map skills in the math class from a math 
perspective is a method of combining both the cognitive and 
affective domains. "Activities used to present content 
\ 
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could quite easily be utilized to help children examine the 
perspective of others . . . cognitive and affective 
capabilities required by world citizens can be developed 
1 cn 
simultaneously.”Map activities centering around math 
content can be utilized to help students see themselves in 
perspective, to enlarge their world view. 
Relationship of Math/Map Skills 
Approach to the Urban Middle School 
Another important consideration is the type of student 
to be targeted by this interdisciplinary unit in math/social 
studies. Based on Goodlad's statistics, students from 
different types of communities (urban, suburban, rural), 
from different economic, racial and religious backgrounds, 
and from different parts of the United States share a lack 
of knowledge regarding other cultures. Couple this 
information with other studies which show that college 
freshmen-^® and Boston high school seniorsare woefully 
lacking in map skills, and it is fair to conclude that most 
if not all students could benefit from such an 
interdisciplinary approach. 
These ideas are consistent with the Social Studies 
Elementary and Middle School Curriculum Objectives which in 
several places stresses the multicultural nature of the 
curriculum. The curriculum states that it si built on the 
belief that a strong multicultural component is a necessary 
part of the curriculum.This multicultural emphasis is 
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embedded at each level, including grades 6-7-8 which are the 
grades considered for this study. Urban students need to 
enlarge their world view. An ethnocentric view lies at the 
root of bias and prejudice. Good interdisciplinary 
materials relating math and social studies in the area of 
map skills could widen the way students view themselves in 
the world while simultaneously satisfying some of the 
objectives set forth in both the mathematics and social 
studies curriculums. This is particularly applicable to 
urban situations where the student population often 
represents a mix of various ethnic and cultural backgrounds. 
Urban students may be able to combine cultural sensitivities 
with geographic skills in a way which will better prepare 
them for the future demands of global awareness. 
It was previously shown that the lack of knowledge 
regarding other cultures is prevalent among students from 
urban, suburban and rural communities, from different 
economic and ethnic backgrounds and from different regions 
of the United States. This means t6hat teaching math/map 
skills from a math perspective would simultaneously increase 
students' global perspectives and would be educationally 
positive in all types of communities. But, there are some 
ways in which this approach could be particularly relevant 
to inner city urban school populations that are largely 
composed of students from minority ethnic groups. 
As was demonstrated previously in this review, a strong 
need exists for the American educational system to improve 
its capacity to educate students toward a greater 
international outlook with regard to other cultures. This 
directly bears upon American foreign policy and the 
international business community. Schools can use infusion 
of global perspectives throughout the curriculum as a means 
to motivate students toward an interest in international 
careers. What better location to begin this than in an 
inner city urban school with a multi-ethnic population given 
that "80% of the world's population lives in Latin America, 
Africa and Asia"?-L/-L The approach which teaches map skills 
from a math perspective as discussed in this review is one 
small step toward the greater goal of providing students 
with skills which can help them make the transition from an 
ethnocentric to a global perspective. 
Summary of the Reviewed Literature 
The literature reviewed shows a critical need for 
curriculum reform in geographic education including an 
increased emphasis upon map skills. It shows that a 
geographic component is a vital part of global education. 
Several studies reviewed in the literature show that 
American students at all levels are lacking in geographic 
knowledge and global awareness. With regard to surveys and 
tests which show American students lacking in geographic 
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knowledge, the question can be asked: "What becomes of a 
civilization that loses its sense of place?"172 
The literature shows that: (1) geographic knowledge is 
an important part of global awareness, (2) map skills are an 
important part of geographic knowledge, and (3) math skills 
are a necessary part of map skills. Several sources are 
cited which justify the inclusion of amp skills in the math 
curriculum. Maps in math is educationally relevant to 
global issues since maps are a fundamental tool used in 
understanding places and issues occurring at places, 
resource management, war/peace, and the future growth and 
survival of the earth's peoples. 
The literature further supports the contention that an 
increased emphasis upon a math/amp skills approach is 
developmentally appropriate at the middle school level. 
Students are developmentally capable of learning the 
cognitive math/map skills and of viewing the world from the 
perspective of other world members. Thus, the math/map 
skills perspective combines both the cognitive and affective 
domains. This approach to increasing students' global 
perspectives would be educationally positive with all middle 
school populations. 
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CHAPTER III 
METHODOLOGY 
The methodology chosen for the study included the 
design of a set of four new lessons, each one an original 
lesson, to accompany four prepared maps which differed only 
in map scale. The study was designed from a math 
perspective and conducted within the mathematics curriculum. 
The design isolated scale. Alternative map scales were 
evaluated for effectiveness on the basis of cognitive 
assessment, affective assessment and teacher observation. 
Overview of the Chapter 
This chapter provides a descriptive explanation of the 
design and rationale and methods and materials for 
conducting this study which investigated the issue of map 
scale from the mathematics teachers' perspective. The issue 
was to redesign maps with regard to scale thus making them 
better teaching devices. To address this goal the study 
attempted to demonstrate the validity of the scale problem 
and to identify the educationally most effective scale model 
for use in an initial math/map teaching lesson. 
The design and methodology for the study always took 
into consideration the importance of scale in the vital area 
of map reading as a part of geography. Original maps. 
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worksheets and questionnaires were developed and used in the 
conduction of the study. The materials used remained 
consistent with both the mathematics and social studies 
curriculums and respected their position with regard to 
global education. Instrumentation included provisions for 
both cognitive and affective assessment of the results of 
the study. 
Design and Rationale of a Study to 
Improve Map Skills from a Math Perspective: 
Experimental Comparison of Alternative Map Scales 
Rationale 
The following diagram shows a sense of perspective for 
the scale study in relation to the fields of geography and 
global education as they are included in this dissertation. 
The focus of this study is on scale, pictured at the center 
of the circle shown in Figure 1. Scale, as a central issue, 
has implications for the broader concept of global 
education. The ultimate goal is to educate children for 
participation in the global age. 
The circular model shows that scale is a math skill 
which is used for maps. Math skills are important in 
reading, interpreting and making maps, and the maps skills 
in turn are an integral part of geography. The diagram 
echoes what the literature shows, that geography and maps as 
a part of geography, should occupy a central position in a 
I 
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Scale Implications 
curriculum which provides students with a necessary sense of 
global perspective. The study on scale is a practical 
application relating to the philosophical concept of global 
education. 
Maps are part of the spatial dimension of geography. 
The map, as a proportional representation of reality, 
affords students the opportunity to learn spatial skills. 
Students can find real distance as represented by locations 
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on a map which may be relevant to their individual lives; 
for example, how far it really is from Boston to Los 
Angeles, and how long it would take to cover the distance by 
various means of transportation. This can further lead to 
finding distance on computer generated functional maps, 
tying together maps and mathematics in a computer context. 
Map lessons can provide realistic "hands-on" experiences. 
Gaining a concept of the actual distances represented on 
maps will help students gain a we11-developed "mental map" 
of the area presented on the map. 
This researcher is aware that the difficulty of the 
task of calculating the distance between two points 
represented on a map did not take into consideration the 
difficulty of actually covering the distance, but that comes 
later. This study is concerned with the mathematics part of 
learning to calculate the distances. "Finding distance 
between two points is fundamental to map use." Travel 
time, called transformed space, can be represented on a 
linear cartogram based on substituting functional route- 
distance for physical route-distance.^ Functional issues 
should not distract from the fundamental issues of this 
study because recent computer applications in computer 
cartography technology make it possible to produce maps to 
use for specific problem situations.^ 
The literature showed that beginning work on scale, 
from a developmental perspective, occurs at the middle 
93 
i 
school level. Since scale is already a part of the middle 
school mathematics curriculum, it should be possible to 
teach scale using accurate maps. To that extent, it is 
important to learn what map scale(s) would, from a math 
education perspective, be best for teaching scale. 
The scale study in this dissertation was an attempt to 
identify the best scale for use with teaching lesson maps to 
be used in math class. Previous studies, included in the 
literature and bibliography, have isolated color, size and 
type of print, and number of items on the map. This study 
isolated scale in an attempt to identify the most effective 
map scale to use in an initial math/map scale lesson at the 
middle school level. This researcher's hypothesis was that 
scale does make a difference and that middle school students 
would have greater initial success learning to compute 
distance on a map using a scale when the scale was exactly 
divisible by 8 and 16. Furthermore, if this hypothesis 
proved to be correct, then new teaching materials for use in 
middle school math/map lessons should be developed which 
make use of the best scale(s). 
Reasoning 
The English (standard) measuring system, which the 
majority of students are most familiar with, uses 
eighths and sixteenths of inches in the measure. 
Finding these fractional parts of a number which is not 
divisible by 8 and 16, for example, using a scale where 
/” 
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1" = 500 miles, is difficult and/or tedious for many 
students. By contrast, positive results are more 
easily and frequently attained when the scale is 
divisible by 8 and 16, for example, 1" = 400 miles. 
Example #1: 
If the scale is: 1" = 500 miles and the map distance 
between two cities is 4 7/8", 
125 
, 7" 500 39 -506- 4875 _ 1 . 
4 g x i = —8- x i = 2 ~ 2437 2 miles 
2 
If the scale iss 1" = 500 miles and the map distance 
between two cities is 2 7/16", 
125 
_ _7" 500 _ 39 -566- _ 4875 
2 16 x i “ -±e- x i 4 
4 
1218 4 miles 
Example #2: 
If, by contrast, the scale is: 1" = 400 miles, then 
the arithmetic for equal map measurements (in inches) 
looks like this: 
7" 400 
4 8 x 1 
50 
39 -400- 
-8- x 1 = 
1 
1950 miles 
and. 
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25 
0 _7" 400 39 —400 
2 x i - _i5 x i = 975 miles 
1 
Example #3s 
If the scale is metric, and 1 cm = 400 km and the 
distance is 12.8 cm, then the arithmetic is relatively 
easy but not as meaningful to many American students 
who are more familiar with inches and miles. It also 
requires an extra step if it is desired to convert the 
kilometers to miles. The arithmetic looks like this: 
12.8 x 400 = 5120.0 kilometers 
and the conversion to miles looks like this: 
5120 x .62 = 3174.40 miles. 
Example #4: 
If the scale is a unit scale ("unit" in this case 
signifying neither a specific inch nor a specific 
centimeter, but instead a non-standardized unit), then 
the student must first make his/her own measuring 
device by marking off that particular unit along a 
straight edge. The student must then estimate (in 
either fractional or decimal form) amounts which do not 
fall exactly on the scale marking. In fact, frequently 
scales on student maps are unit scales of this type and 
the map distance must be estimated. Obviously there is 
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considerable room for error in the estimating process. 
If for example, the unit scale is: 
I-1 
1 unit = 500 miles 
and the map distance is: 
I-1 
then the estimated map distance using the fractional 
method looks like this: 
2" 500 8 500 4000 1 
23X ^ = 3 x 1 = 3 = 1333 3 miles 
and the estimated map distance using the decimal method 
looks like this: 
2.67 units x 500 = 1335.00 miles. 
This type of scale requires the student to know how to 
make the measuring instrument, estimate the measure, 
and use both fractional and decimal methods. 
A further complication is that many stated scales 
on commercial maps for student use are misleading and/ 
or inaccurate. For example, a map may show a line 
segment which is close to 1 inch and which the student 
quickly assumes as 1 inch, leading to inaccurate 
answers. Similarly, a map may show a scale labelled 1" 
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= 600 miles which, when measured, is found to be 
different (but close) to the 1 inch measure. Problems 
such as these are confusing to students. Maps such as 
these are poor teaching devices. 
Based upon this reasoning, the study was designed to 
include four maps which differed only in scale according to 
the four examples discussed above. Then finding distance on 
a map would be taught using the four different map scales 
and the results would be used to measure which (if any) 
scale was more effective for an initial math/map skills 
lesson. By isolating scale, it would be possible to 
measures (1) whether or not scale made a difference, and 
(2) if scale made a difference, which scale was most 
effective. 
Materials and Subjects for a Study 
to Improve Map Skills from a Math Perspective: 
Experimental Comparison of Alternative Map Scales 
Materials 
The study involved the use of four special 
professionally produced original maps, equal except for 
scale, as follows: 
Map A: An outline map of South America showing 
national boundaries and major cities. The scale: 
1" = 500 miles. (see pocket) 
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Map Bs An outline map of South American showing 
national boundaries and major cities. The scale: 
1” = 400 miles. (see pocket) 
Map C: An outline map of South America showing 
national boundaries and major cities. The scale: 
1 cm = 400 km. (see pocket) 
Map D: An outline map of South America showing 
national boundaries and major cities. The scale: 
1 unit (not specifically an inch nor a centimeter) 
equal to 500 miles. (see pocket) 
A fifth map. Map E, also a special professionally 
produced original map, was used with an original worksheet 
as a pre and post test to measure if and how much the 
ability to find distance on a map as taught in the lesson 
would transfer to a map with a different and "untaught" 
scale. Map E was as follows: 
Map E: An outline map of South America showing 
national boundaries and major cities. The scale: 
1" = 800 miles. (see pocket) 
All five maps included labeled lines for the Equator 
and the Tropic of Capricorn and have an equally emphasized 
scale of miles legend. Map E, which was not used for the 
teaching lessons with individual classes but was used as a 
pre and post test with all four classes, also included the 
Amazon River. Inclusion of the Amazon River on Map E was to 
insure that it looked "different" and would not be confused 
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Map Bs An outline map of South American showing 
national boundaries and major cities. The scales 
1" = 400 miles. (Appendix B.) 
Map Cs An outline map of South America showing 
national boundaries and major cities. The scales 
1 cm = 400 km. (Appendix C.) 
Map Ds An outline map of South America showing 
national boundaries and major cities. The scales 
1 unit (not specifically an inch nor a centimeter) 
equal to 500 miles. (Appendix D.) 
A fifth map. Map E, also a special professionally 
produced original map, was used with an original worksheet 
as a pre and post test to measure if and how much the 
ability to find distance on a map as taught in the lesson 
would transfer to a map with a different and "untaught” 
scale. Map E was as followss 
Map Es An outline map of South America showing 
national boundaries and major cities. The scale: 
1" = 800 miles. (Appendix E.) 
All five maps included labeled lines for the Equator 
and the Tropic of Capricorn and have an equally emphasized 
scale of miles legend. Map E, which was not used for the 
teaching lessons with individual classes but was used as a 
pre and post test with all four classes, also included the 
Amazon River. Inclusion of the Amazon River on Map E was to 
insure that it looked "different" and would not be confused 
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with the lesson maps. The only distinction between maps A, 
B, C and D was the scale. The main distinction between the 
four maps for the lessons (A, B, C, D) and Map E were the 
scale and the inclusion of the Amazon River on Map E. 
The choice of South America as the geographical area to 
be highlighted coordinated with the social studies 
curriculum in the city where the study was conducted which 
focused on the Western hemisphere. If this study were 
replicated with grade 6 in any school system which specifies 
the Western hemisphere for grade 7 and the Eastern 
hemisphere for grade 6, then the maps used would focus on an 
Eastern hemisphere continent region; with grade 8 the focus 
would be on the United States. 
Two lesson worksheets were developed specifically to 
accompany each of four maps for a total of 8 lesson 
worksheets, 2 lesson worksheets per class as follows. One 
worksheet paper is the lesson itself and is designated as 
the lesson worksheets 
Lesson As "lesson" worksheet. 
The other worksheet paper serves as both a pre and post 
lesson test and is designated ass 
Lesson As "first" worksheet 
(also serves as pre test), and 
Lesson As "test" worksheet (serves 
as post test). 
\ 
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The two worksheets accompanying Map A are shown in Appendix 
B. The two worksheets accompanying Map B are shown in 
Appendix C. The two worksheets accompanying Map C are shown 
in Appendix D. The two worksheets accompanying Map D are 
shown in Appendix E. 
All worksheets required students to measure map 
distances between cities using a specified measuring device, 
finding the actual distance between the cities by using the 
provided scale, and fill in the required answers in a chart. 
Every worksheet specified five pairs of cities for the 
exercise. Three pairs of cities were the same and two pairs 
were different on the two worksheets which accompanied each 
map. Of the three pairs which were the same, the answers 
were filled in for the first two on one worksheet, this 
being the "lesson” worksheet provided for each student for 
the lesson with the specified map. By the end of the 
teaching class period the distance between all five pairs of 
cities on the "lesson" worksheet had been computed by the 
students and orally corrected as a group in class. For the 
first worksheet the pairs of cities were: 
Quito - Santiago (completed sample) 
Bogota - Lima (completed sample) 
Caracas - Quito 
Santiago - Georgetown 
Rio - Bogota 
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On the follow-up "test" lesson worksheet the first 
three pairs of cities were the same as those on the lesson 
worksheet (two of which had been completed samples) and two 
pairs were "new." Thus, this worksheet was designed to 
include two exercises students had seen as samples and had 
repeated accordingly, one exercise students had done and 
corrected before with teacher assistance, and two exercises 
which would show whether students understood and could 
accomplish the task unaided as distinguished from those 
tasks they might "remember" from the previous lesson. For 
the second worksheet the pairs of cities were: 
Quito - Santiago (repeated, corrected sample) 
Bogota - Lima (repeated, completed sample) 
Caracas - Quito (repeated) 
Lima - Caracas (new) 
Guayaquil - Montevideo (new) 
The two worksheets to accompany each of the four 
different maps all required distances between the same five 
pairs of cities, in the same arrangement. For maps A (1" = 
500 miles) and B (1" = 400 miles) students were required to 
use standard rulers and to measure to the nearest 1/8". For 
Map D (1 non-standard unit = 500 miles), students were 
required to use their self-made measuring devices to 
estimate the measure; they could use wholes, halves, thirds, 
fourths, fifths or eighths. For Map C (1 cm = 400 km), 
students were required to use a metric ruler and to measure 
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in centimeters to the nearest millimeter. This worksheet 
required the extra step of converting the kilometer distance 
to miles; the figure used for conversion was .62. 
The same basic worksheet format was used for the pre 
and post tests to accompany Map E (1" = 800 miles). The pre 
and post test worksheet accompanying Map E is shown in 
Appendix F. For each test the students were required to 
find the distance between five pairs of designated cities, 
the same five pairs for each test, but different pairs from 
those used on lesson worksheets. Students used standard 
rulers and measured to the nearest 1/8". For the pre and 
post tests with Map E the five pairs of cities were: 
Bogota - Asuncion 
Caracas - Rio 
Santiago - Brasilia 
Lima - La Paz 
Quito - Santiago 
It was also necessary to prepare original materials to 
teach students how to use the required measuring devices in 
a class period previous to the lessons with the accompanying 
maps and worksheets. For Map A (1" = 500 miles) and Map B 
(1" = 400 miles) students learned to use a standard ruler to 
measure given lines to the nearest 1/8" and to use the ruler 
to draw lines of specified length. The measuring materials 
related to Maps A and B are shown in Appendix G. For Map C 
(1 cm = 400 km) students learned to use a metric ruler to 
measure given lines to the nearest millimeter and to draw 
lines of specified length. The measuring materials related 
to Map C are shown in Appendix H. For Map D (1 non-standard 
unit = 500 miles), students first made their own measuring 
devices by marking off the unit repeatedly along the edge of 
a cardboard strip and numbering the marks. The measuring 
materials related to Map D are shown in Appendix I. They 
then learned to measure given lines with their "rulers," 
estimating the distance by either a fractional or decimal 
method and to draw lines of specified length. 
In order to keep everything consistent, the same 12" 
rulers, one side standard inches, the other side metric, 
were provided for all classes every day during the study. 
The class with Map D also had their own self-made measuring 
devices. In addition, all classes were provided with the 
same style automatic pencils with erasers. The commercial 
wall maps displayed during all classes were a Mercator 
Projection and a Peters Projection. 
Subjects 
The subjects were grade 7 students divided into four 
different classes of approximately 27 students per class. 
This researcher designated the classes as W, X, Y and Z. 
Each student who participated in the study returned the 
signed parent consent form which included freedom to 
withdraw at any point. The parent consent form is shown in 
Appendix J. 
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The four classes selected represented an average mix of 
students at the urban middle school where the study was 
conducted. Administratively the four classes together 
formed a "cluster" which means that they were similar groups 
which shared the same set of four teachers for major 
subjects, the same house coordinator, and the same set of 
support personnel. They were scheduled as a unit. The 
classes exhibited a reasonable variation of academic 
strengths and weaknesses based upon reading and math scores 
and resource services. The classes were multicultural and 
included an approximately equal number of boys and girls. 
All students fell within the 11-14 year age group previously 
identified in the literature as the formal operational stage 
when developmental ability is at the level required for 
students to learn the map proportion and scale skills 
fundamental to this study. 
Classes at the selected urban middle school were 
administratively grouped according to MAT reading scores. 
MAT math scores were available for all students and were 
used by this researcher for statistical comparison and 
analysis. All four classes included students with resource 
room assignments; three of the four classes included 
resource room math class assignments. Students whose 
programs included resource room assignments met for one or 
two classes per day in small groups of up to twelve students 
where more individualized instruction was available. 
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Each of the four classes, W, X, Y and Z, received one 
of the four map lessons. A, B, C or D as follows: 
Class W received Lesson A with Map A 
Class X received Lesson B with Map B 
Class Y received Lesson C with Map C 
Class Z received Lesson D with Map D 
Since each lesson was an initial lesson, subjects were not 
able to "learn the task itself" as they could have if all 
four lessons were administered to the same group. Input 
from the classes' regular math teacher was considered when 
determining which class would receive which map. The only 
metric map scale. Map C, was assigned to the only class. 
Class Y, which did not include math resource room students. 
It was thought that since the metric map required knowledge 
of multiplication of decimals, and since some resource room 
students could possibly be wanting in this skill, and since 
all students including those assigned to resource room 
classes had been taught multiplication of fractions, that 
the metric map should be paired with the class without 
resource room students. The other three maps were assigned 
without bias. 
The same math teacher (this researcher) taught the four 
map lessons, one in each of four different math classes. 
Thus, every one of the four classes was taught a lesson 
which addressed an objective included in the grade 7 math 
curriculum, scale, using a map format. The content of the 
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lesson was simultaneously applicable to the grade 7 social 
studies curriculum. Each lesson was conducted in one 
45-minute class period. In no way did the lessons detract 
from or deviate from curriculum requirements. The lessons 
coincided with the curriculum objective, scale, at its 
assigned place in the curriculum, in the last quarter of the 
school calendar year. 
As part of the lesson, students in each class were 
expected to use the given scale to find distances between 
designated cities. First students used their measuring 
device to find the map distance and then converted that 
measure to miles as represented on the map. The same pairs 
of cities were designated in each lesson. The researcher 
and/or teacher observers made observations of the classes/ 
lessons for purposes of reporting. The researcher also 
statistically compared the results using answers from 
student exercises (distances between designated cities) as 
data taking into consideration the four different class 
groups using the math MAT scores. Together these reporting 
methods were expected to demonstrate which scale enabled 
students to have greater success learning to compute map 
distance. Measurement included: 
Observation of classes/lessons by researcher 
Cognitive: Quantitative answers to exercises 
associated with Maps A, B, C and D; 
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Quantitative answers associated with pre 
and post tests with Map E; 
Quantitative answers associated with pre 
and post questionnaires Q5. 
Affective: Analysis of pre and post lesson 
questionnaires. 
The study included four activities for each class, W, 
X, Y and Z. Each class: (1) completed the pre lesson and 
post lesson questionnaires (both questionnaires are shown in 
Appendix K), (2) completed the pre and post test on map 
scale with Map E (shown in Appendix F), (3) learned to use 
the measuring device (ruler) for the particular map lesson 
(shown in Appendices G-H-I), and (4) completed the lesson 
worksheet and pre and post lesson test (worksheets are shown 
in Appendices B-C-D-E). The pre and post lesson 
questionnaires were brief and needed only approximately five 
minutes each to complete. On 45-minute class period was 
needed to teach use of the measuring device (standard 
English, metric or non-standard unit ruler) prior to the 
experimental map scale class. The experimental map scale 
teaching lesson was completed in another 45-minute class 
period. A fourth 45-minute class period was needed for 
post-lesson and the post-test activities. This means that 
each of four different classes spent four class periods on 
four different map lessons. 
108 
It was decided not to administer a standardized map 
skills inventory test because a key factor in the study was 
the isolation of one of many skills evaluated on such a 
test, determining distance represented on a map using a 
scale of miles/kilometers. Furthermore, such a test 
introduces another factor, reading ability. The importance 
of reading as a factor was evident in the Where and Why 
program map and globe skills test performance of 271 urban 
and 108 city-county sixth grade middle school students.^ 
The students in the urban area had no explicit map 
and globe skills instruction during the school 
term prior to testing. Also, because this group 
included students with deficiencies in reading 
skills, the test items were read aloud to them 
while they followed along in the test booklets. 
In contrast, the students from the city-county 
system received systematic training in map and 
globe skills prior to instruction, and those with 
severe reading problems were in a special program 
and did not take the test.^ 
This researcher did not want to introduce reading 
skills as an issue in the study. The study isolated a 
particular map skill, finding distance represented on a map 
using a map scale, which was viewed from a math perspective. 
Therefore, this researcher decided it was advisable to use 
the math MAT test scores as a part of the database student 
records rather than to administer a standardized map 
inventory test. 
By not introducing a reading factor, this researcher 
was able to involve all students enrolled in the four 
selected classes including students with resource room 
assignments and students whose first language is not 
English. This researcher firmly believes that all students 
need and can benefit from a good map skills program and did 
not want to exclude students whose reading skills might 
adversely affect test results. 
Geography is a spatial study and employs maps as visual 
aids to explain spatial relationships. Left brain functions 
axe responsible for the linear sequential process of reading 
whereas the right brain function accounts for imagery and 
intuition necessary for visual-spatial processes.^ To 
eliminate students from participation in a study because of 
low achievement in a left-brained function (reading) when 
the skill called for in the study is largely based on a 
right-brained visual-spatial function (maps) would be 
educationally unsound. The lesson part of the study was 
taught orally to all four classes regardless of students' 
reading levels. As a result, this researcher was satisfied 
that all students who participated in the study could read 
the names of the cities involved and understood the 
directions. 
The procedures outlined in Table 1 and detailed in 
Appendix P evidenced the need for consistency: all charts 
have 5 pairs of designated cities, all classes, W, X, Y and 
Z, have the same 5 pairs of cities on their corresponding 
charts, and all classes used the same teacher provided 
equipment. The consistency was continued in the time frame: 
Table 1 
Procedures 
Order 
Class 
W X Y z 
Day 1 
1. Pre-lesson attitude 
Questionnaire X X X X 
2. Map E and accompanying 
Pre-test X X X X 
3. Map A and Lesson A "first" 
Worksheet X 
Map B and Lesson B "first" > 
Worksheet X 
Map C and Lesson C "first" 
Worksheet X 
Map D and Lesson D "first" 
Worksheet X 
Day 2 
1. Map projection and scale X X X X 
2. Measuring device; 
Standard 12" ruler X X 
Measuring device; 
Metric ruler X 
Teach construction and use 
of measuring device; 
non-standard unit X 
3. Students draw and measure 
specified lines X X X X 
Ill 
Table 1 Continued 
Procedures 
Order 
Class 
W X Y Z 
Day 3 
Teach lesson: how to find 
distance on a map; 
Map A, scale 1" = 500 miles X 
Map B, scale 1" = 400 miles X 
Map C, scale 1cm. =400 km. • X 
Map D, scale1unit = 500miles X 
Day 4 
1. Map A and Lesson A "test" 
Worksheet X 
Map B and Lesson B "test" 
Worksheet X 
Map C and Lesson C "test" 
Worksheet X 
Map D and Lesson D "test" 
Worksheet X 
2. Map E and accompanying 
Post-test X X X X 
3. Post-lesson Attitude 
Questionnaire X X X X 
See Appendix L for a more detailed description of procedures. 
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all classes, W, X, Y and Z, participated in the study for 
four 45-minute class periods and all classes were conducted 
with equal style and enthusiasm. In addition to the 
researcher conducting the classes, a resource room teacher 
was present in the three classes containing resource room 
students, W, X and Z, and a cluster math teacher was present 
in the class without resource room students. Class Y. 
The issue of map distortion was addressed on Day #2 
with respect to the display of two wall maps showing that 
the traditional Mercator Projection distorts land area size 
in direct proportion to the distance from the equator; 
distortion is greatest farthest from the equator. From the 
scale perspective, only distance along the equator can be 
measured accurately while on other parts of the map the 
scale is different. The traditional Mercator Projection 
distorts the world to the advantage of the European colonial 
powers; the Peters Projection gives a more accurate picture 
with regard to accurate land area size.^ No provision was 
made for any possible difference in distortion between Maps 
A, B C and D due to different map scales for purposes of 
statistical analysis. 
Assessment 
Instrumentation and Scoring 
Cognitive gains were assessed in two sets of pre and 
post tests per subject. One set consisted of the pre and 
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post lesson tests which accompanied the particular map 
assigned to the particular group: Map A - Class W, Map B - 
Class X, Map C - Class Y and Map D - Class Z. The other set 
consisted of pre and post tests which accompanied Map E and 
which were given to all participating subjects. Affective 
gains were measured by a pre and post lesson questionnaire. 
The essence of this study was the isolation of map 
scale by creating four different maps which were equal 
except for scale. Map A (1" = 500 miles). Map B (1" = 400 
miles). Map C (1 cm = 400 km) and Map D (1 non-standard unit 
= 500 miles). Each of the four maps was accompanied by two 
worksheets one of which was given as both a pre and post 
lesson test and the other of which was used for a lesson on 
finding distance between specified points on the map using 
the scale for that particular map. All maps were 
professionally designed for this study. All worksheets were 
teacher-made instruments designed by this researcher. All 
maps and worksheets can be examined in Appendices A-J. 
Each worksheet had five questions presented in the 
format of a chart which required students to measure and 
find distance and fill in the answers on the chart. The 
worksheets were scored as follows: 
First Lesson Worksheet (Pre test) 0-10 points 
Lesson Worksheet 0-10 points 
Test Lesson Worksheet (Post test) 0-10 points 
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Each worksheet had five questions assigned 2 points each for 
a maximum total of 10 points per worksheet. By assigning 
two points per question it was possible to assign points to 
a student who understood an individual problem correctly but 
made a small arithmetic error which reflected negatively in 
the final answer. Of the two points for each question, one 
point was basically for correct map measurement, the other 
was for a final correct answer for represented distance. 
The measurement for map distance on Maps A, B and D were 
considered correct to the nearest 1/8"; measurement for map 
distance on Map C, metric, was considered correct within two 
millimeters. 
For each student a comparison was made between the 
score on the pre lesson test (first worksheet) and the post 
lesson test (test worksheet), which tests were the identical 
worksheets, for a measure of cognitive growth. With a 0-10 
point scale on each pre and post test, the minimum cognitive 
growth per student would be 0 points and the maximum 
cognitive growth per student would be 10 points. These 
scores were used to provide data for the test population in 
the assessment of cognitive growth generated by the math/map 
skills study lesson. These scores were then combined to 
measure cognitive growth for the group using the particular 
map. 
This pattern was completed for each of the four 
pairings. Map A - Class W, Map B - Class X, Map C - Class Y 
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and Map D - Class Z. Since the emphasis was on identifying 
which map scale, 1" = 500 miles, 1" = 400 miles, 1 cm = 400 
km, 1 non-standard unit = 500 miles, if any, generated a 
greater improvement in students' ability to find distance 
represented on a map, rather than student improvement from 
exposure to math/map skills lessons, scores were grouped by 
map - class. Combined measures for each of the four 
different groups, distinguished by assigned map, were 
compared to identify which map generated the greatest 
cognitive growth. 
The pre and post tests accompanying Map E were scored 
in an identical manner, 0-10 points inclusive for each test. 
Again the range for cognitive growth was 0-10 points 
inclusive per subject. For Map E pre and post tests 
consideration was given to the number of students in each 
group showing cognitive growth as well as the total points 
of cognitive growth per class. 
Map E differed from Maps A, B C and D in two details: 
(1) scale, and (2) Map E included the Amazon River. Map E 
and the accompanying pre and post tests were used with all 
subjects in all four groups, regardless of which map was 
used for the lesson. The objectives for using Map E were to 
measure: (1) whether or not cognitive growth as measured in 
the particular map lesson would transfer to cognitive growth 
on another map with a different scale which was not taught 
in the lessons, and (2) if the cognitive growth did 
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transfer, was there a difference in the level of transfer 
according to which map scale, 1" = 500 miles, 1" = 400 
miles, 1 cm - 1 km, or 1 non-standard unit = 500 miles, was 
taught in the lesson. 
To assess the affective gains which students made after 
the four day math/map skills study, a pre and post 
questionnaire was developed by this researcher to determine 
students' attitudes and perceptions as follows: 
- Students' attitudes toward math and social studies 
- Students' perceptions of the relationship between 
math and social studies 
- Students' perceptions of the relationship between 
math skills and map skills 
- Students' perceptions of their own abilities to 
compute distances between cities 
The pre and post test questionnaires which were administered 
to the test population are shown in Appendix K. 
Data Collection 
The triangulation design for educational research uses 
multiple methods and/or data in the study of the same 
object.® Consistent with the triangulation method, 
collection of data for this study included both quantitative 
and qualitative data. 
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Quantitative Data 
Quantitative data consisted of scores for 70 students 
on a series of worksheets which accompanied coordinating 
maps. Student scores could range between 0 and 10 
inclusive. Of the three lesson worksheets passed out to 
students with each map, two were a duplication and one was 
different. The two worksheets which were identical acted in 
effect as pre and post lesson tests as distinguished from 
the lesson worksheet which was a teaching lesson. The 
difference in the scores between these pre and post lesson 
tests were intended as measures of cognitive growth for 
comparing the results of the 4 groups using the assigned 
maps. 
In addition, quantitative data included scores for 70 
students on pre and post tests both being exactly the same 
test, accompanying Map E. Again student scores could range 
between 0 and 10 inclusive. The difference in the test 
scores between the pre and post tests were intended as 
cognitive measures to compare the ability of the students in 
the 4 different groups to transfer knowledge between maps 
taught using a specified scale and Map E which used a 
previously untaught scale. 
In both classes cognitive growth was defined as the 
ability to use a specified measuring device to measure map 
distance between two cities and to use the provided scale to 
convert the measure to miles or kilometers as specified. 
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Scores measuring cognitive growth with the map assigned by 
class (Class W - Map A, Class X - Map B, Class Y - Map C, 
Class Z - Map D) and Map E were used to compare alternative 
map scales. 
Qualitative Data 
Qualitative data consisted of responses from 70 
students on pre and post lesson questionnaires. Nine of the 
10 questions consisted of yes/no responses intended to 
elicit information concerning students' perception about the 
interrelationship between math/social studies, between math/ 
map skills and on their own abilities to compute distance 
between cities. The other question asked students to 
identify the geographic area they were studying in social 
studies. Students were expected to identify that area as 
South America, the same geographical area focused upon in 
Maps A, B, C, D and E and consistent with the grade 7 social 
studies curriculum. Responses to pre and post lesson 
questionnaires are included in Appendix M. 
Data Analysis 
Consistent with the triangulation design for 
educational research multiple methods of data analysis were 
used. The procedures consisted of: quantitative analysis 
for the cognitive domain, relationship analysis for the 
qualitative data in the affective domain, and a combination 
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of both quantitative and qualitative data for simultaneous 
analysis. 
A record for each student in the population was created 
and entered into the relationship database Paradox.^ The 
data was then subjected to further analysis through use of 
the program Quattro.*® The result was the graphic 
illustration of the relational data. Each student record in 
the database consisted of: an anonymous student number, a 
MAT math score and a class selection identifier. Pre and 
post test score data were entered for every student. 
Differences between pre and post scores depicted the 
quantitative change in cognitive development for the study. 
Classes were compared for measures of cognitive growth. The 
results of the quantitative analysis of the cognitive data 
were reported in a graphic format. 
Relationship analysis for the qualitative data in the 
affective pre and post lesson questionnaire was also 
organized using the personal computer programs Paradox and 
Quattro. Responses to the 10 questions in the pre and post 
questionnaire by student number were recorded for each of 70 
students in the test population. The affective data was 
analyzed in three subgroups: student preferences (questions 
1 and 2 in the pre lesson questionnaire), student perception 
of the interrelationship between math and map skills 
(questions 1, 2 and 3 on the post lesson questionnaire) and 
student self-confidence regarding the task (questions 4 and 
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5 on both the pre and post lesson questionnaires). The 
results of this analysis were also reported using a graphic 
format. 
As the final step in the triangulation process, 
quantitative and qualitative results were combined to show 
perception/reality patterns which represented the 
intersection of students' perceptions of their ability to 
accomplish the required task and the actual accomplishment 
of said task. These results were also reported in graphic 
form. Patterns which emerged by combining both quantitative 
and qualitative results and their effect upon the issue of 
map scale are discussed in findings and conclusions. 
Population 
The population to be tested was selected as 
representative of the school population in the urban middle 
school where the test was conducted. Four seventh grade 
math classes were used. The four classes were 
administratively grouped together to form a cluster of 
similar classes which shared the same set of teachers and 
the same curriculum. The classes were grouped 
homogeneously, to some extent, within the cluster by MAT 
reading scores, not by MAT math scores. Class sizes were 
close to equals 27, 27, 27 and 26 students. 
Three of the four classes contained students who 
received resource room services in math. Students with 
resource room class programs were given the same opportunity 
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to participate in this study as were the other students in 
the four classes. Participation of resource room students 
was considered important to this researcher because 
knowledge of math/map skills along with the potential effect 
on a student's mental map of the world and world view should 
be available to all students. 
Of the original 107 eligible students, 70 participants 
completed all parts of the study program. Thirty-seven 
students had incomplete profiles due to absence, lack of 
permission form, health problems and constructive 
attendance. The database was constructed based on the 70 
students for whom an entire profile was available. By 
class, the numbers of participants with complete profiles 
were: 15/26, 17/27, 21/27 and 17/27. 
Figure 2 shows a graphic representation of the test 
population by MAT math scores. Note that a majority (67%) 
of students participating in the study score at or below the 
40th percentile nationally. The MAT percentile score tells 
the percentage of students in a given grade that obtained 
scores equal to or lower than a certain score; the norm is 
national.11 For example, if a student obtains a percentile 
rank of 35 in math, this means that 35% of the students in 
the norm group at the student's grade scored as well or as 
lower than the student; 65% scored higher.1^ The MAT 
percentile and grade level math scores help educators plan 
mathematics programs which meet their students' educational 
needs. 
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Figure 2 
Test Population 
By Math MAT Score 
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CHAPTER IV 
FINDINGS 
The original theoretical questions postulated in this 
dissertation showed a sense of perspective for the study of 
scale in relation to the fields of geography and global 
education. The questions ranged from the position of scale 
within the larger overview of global education to the 
smaller more specific issue of its incorporation into the 
urban middle school. Relative to the specific real world of 
the classroom the question asked was: how can educators 
best develop curriculum materials which ensure that students 
are able to apply math skills to achieve map competency, an 
important foundation for geographic literacy? In urban 
middle schools what approach toward geographic education 
would best increase students' global perspectives? 
The study was designed, based upon this theoretical 
framework, to isolate scale and to identify the most 
appropriate scale(s) to use with maps as a teaching device 
for initial map scale lessons taught in math class as a part 
of the math curriculum. The interdisciplinary approach to 
this specific item, scale, which is traditionally included 
in both math and social studies curriculums at the middle 
school level is consistent with the holistic nature of the 
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field of geography. The study was designed to allow 
demonstration of the validity of the scale issue and 
identification of the educationally most effective model for 
use in a math/map computation integrated teaching approach 
to remain consistent with current reform in geographic 
education. Success in identifying the best scale(s) for a 
map scale lesson teaching device would be utilized by 
geographic education planners, would address the theoretical 
questions that are the basis for this study. How can 
educators best develop new curriculum materials for 
geographic education which recognize the holistic nature of 
the field of geography and its integration with other 
disciplines? How can schools best provide children with the 
geographic literacy essential for participation in the 
global age when all nations and cultures have become 
interdependent? The scale issue is a practical application 
relating to the philosophical concept of global education. 
The theory that scale is a valid issue and that there 
is one identifiable scale which is the strongest teaching 
device was tested in two ways: through an examination of 
the performance of the test population on pre and post 
lesson worksheets and pre and post lesson transfer tests and 
through an analysis of the results of a pre and post lesson 
questionnaire. The purpose of evaluation of the map lesson 
classes' performances was to determine which map scale was 
the best, not to measure classes' overall improvement after 
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the lessons. This important distinction is essential to the 
core of this study. Cognitive objectives were measured by 
the pre and post test scores on the map lessons and tests. 
Affective objectives were measured by an analysis of pre and 
post lesson questionnaires about attitudes, opinions and 
perception/reality math/map skills issues. 
In summary, the research was in two main areas: 
1. Results of the original pre ("first" worksheet) 
and post ("test" worksheet) lesson and test scores ranging 
from 0 to 10. The lessons and test scores coordinated with 
specific original maps. 
2. Results on pre and post lesson questionnaires 
measuring students' affective views regarding map/math 
skills issues. 
The research was further supplemented by student 
comments written on lessons and/or test forms and by teacher 
observations. 
The findings were divided into qualitative and 
quantitative results. The Perception/Reality Analysis of 
Questions 4 and 5 in the affective questionnaire combined 
quantity/quality results for simultaneous analysis. 
Quantitative Data Analysis 
Results of the Pre and Post Lesson Worksheet 
Figures 3 through 6 present pre and post lesson scores. 
Figure 3 shows the pre-post lesson map lesson scores for all 
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Class 
Figure 3 
Pre/Post Lesson Map Test 
Comparison - All Classes 
classes combined. Figures 3-6 show the pre-post map lesson 
scores paired by class and map as follows: 
Class W - Map A 
Class X - Map B 
Class Y - Map C 
Class Z - Map D 
The lesson scores range from 0 to 10 in ascending order 
of competency; a score of 0 is the lowest score; a score of 
10 is the highest score. Each of 5 questions on the pre and 
post lesson consisted of two parts: (1) measure the 
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distance, and (2) use the scale provided to calculate the 
distance between specified cities. Each part was assigned a 
point; thus the highest total possible score was (5x2) = 
10 points. This method of scoring allowed students to earn 
points for understanding the method of using scale to 
determine the actual distance between two specified cities 
on a map even if an arithmetic error intervened before the 
final answer since the objective of the study was to isolate 
and evaluate scale, not arithmetic competency. 
Figure 3 shows the pre-post map lesson test cumulative 
scores for all classes as follows: for Class W (Map A) the 
total actual points (correct responses based on a possible 
10 points per student per test) for all 17 students on the 
pre map lesson test equalled 4, on the post map lesson test 
equalled 103; for Class X (Map B) the total actual points 
for all 21 students on the pre map lesson test equalled 0, 
on the post map lesson test equalled 134; for Class Y (Map 
C) the total actual points for all 15 students on the pre 
map lesson test equalled 6, on the post map lesson test 
equalled 99; and, for Class Z (Map D) on the pre map lesson 
test for all 17 students equalled 1, on the post map lesson 
test equalled 113. 
Figure 3 indicates that the cumulative scores of the 
four individual classes show that pre lesson ability of 
students to use a specified scale to calculate distance 
between cities was extremely weak in all 4 classes. In 
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fact, out of a possible total of 10 points per student, the 
total pre map lesson test points for 17 students in Class W 
(Map A) equalled 4 out of a possible 170 points (4/170 = 
2%); for 21 students in Class X (Map B) equalled 0 out of a 
possible 210 points (0/210 = 0%); for 15 students in Class Y 
(Map C) equalled 6 out of a possible 150 points (6/150 = 
4%); and, for 17 students in Class Z (1/170 = .6%). In 
comparison, the cumulative scores for the post map lesson 
test show a marked improvement for all classes after 
exposure to the teaching lesson using the assigned map. Out 
of a possible total of 10 points per student, the total post 
map lesson test for 17 students in Class W (Map A) equalled 
103 out of a possible 170 points (103/170 = 60%); for 21 
students in Class X (Map B) equalled 134 out of a possible 
210 points (134/210 = 64%); for 15 students in Class Y (Map 
C) equalled 99 out of a possible 150 points (99/150 = 66%); 
and for 17 students in Class Z (Map D) equalled 113 out of a 
possible 170 points (113/170 = 67%). For Class W (Map A) 
this represented an increase from 4 to 103 points or an 
increase from a 2% to a 60% correct response pattern; for 
Class X (Map B) this represented an increase from 0 to 134 
points or an increase from a 0% to a 64% correct response 
pattern; for Class Y (Map C) this represented an increase 
from 6 to 99 points or an increase from a 4% to a 66% 
correct response pattern; and, for Class Z (Map D) this 
represented an increase from 1 to 113 points or an increase 
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from a .6% to a 67% correct response pattern. 
Figures 4 through 7 further dissect pre/post lesson map 
test scores. Figure 4 displays cumulative scores for 
individual students in Class W (Map A) . The bar graph 
indicates that only 2 of the 17 students in Class W could 
successfully complete some items on the pre lesson map test 
whereas all 17 students could successfully complete some 
items on the post lesson map test. One student completed 
all questions correctly (10 points) on the post lesson map 
test. More than half of the class (9 out of 17 students 
Individual Students 
Scale For Map A: 1 Inch = 500 Miles 
Figure 4 
Pre/Post Lesson Map Test 
Map A - Class W 
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scored 60% or better on the post lesson map test. The class 
average score (103 out of a possible 170 points) equalled 
60%. 
Figure 5 displays cumulative scores for individual 
students in Class X (Map B). The bar graph indicates that 
none of the 21 students in Class X could successfully 
complete any of the items on the pre lesson map test whereas 
20 of the 21 students could successfully complete some items 
on the post lesson map test. One student showed no gain 
from the pre to the post lesson map test, scoring 0 on both. 
Individual Students 
Scale For Map B: 1 Inch = 400 Miles 
Figure 5 
Pre/Post Lesson Map Test 
Map B - Class X 
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Two-thirds or 14 of 21 students scored 60% or better on the 
post lesson map test. The class average score (134 out of a 
possible 210 points = 64%). 
Figure 6 displays cumulative scores for individual 
students in Class Y (Map C). The bar graph indicates that 6 
of the 15 students in Class Y could successfully complete 
any of the items on the pre lesson map test; in each case 
the correct response represented one of a possible 10 
points. In contrast, all 15 students could successfully 
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Individual Students 
Scale For Map C: 1 Cemtimeter = 400 Kilometers 
Figure 6 
Pre/Post Lesson Map Test 
Map C - Class Y 
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complete some items on the post lesson map test. Three- 
fourths or 9 out of 15 students scored 60% or better on the 
post lesson map test. The class average score (99 out of a 
possible 150 points) equalled 66%. 
Figure 7 displays cumulative scores for individual 
students in Class Z (Map D). The bar graph indicates that 
only 1 of the 17 students in Class Z could successfully 
complete any of the items on the pre lesson map test. 
Thirteen of the 17 students, slightly more than three- 
fourths, scored 60% or better on the post lesson map test. 
Individual Students 
Scale For Map D: 1 Unit = 500 Miles 
Figure 7 
Pre/Post Lesson Map Test 
Map D - Class Z 
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The class average score (113 out of a possible 170 points) 
equalled 67%. 
Figures 4-7 clearly indicate that the pre and post 
lesson map test scores showed an overall marked improvement 
after exposure to the math/map scale lesson. Sixty-eight of 
70 students improved; only 2 students scored 0 on both the 
pre and post tests although both of these students were able 
to do some items on the map/math scale lesson itself. 
Forty-five of the 70 students (64%) scored 60% or better on 
the post lesson map test. 
Figure 8 shows the number of students based on all 70 
subject students, at specific scores for a possible 0-10 
points on the pre and post lesson map tests. Figure 8 and 
additionally Figures 9-12 are not cumulative. Figure 8 
indicates that out of 70 students on the pre lesson map 
test, 61 scored 0, 7 scored 1 and 2 scored 2 points. On the 
post lesson map test out of a total possible 10 points only 
2 students scored 0; 1 student scored 1; 4 students scored 
2; 8 students scored 3; 4 students scored 4; 6 students 
scored 5; 5 students scored 6; 9 students scored 7; 12 
students scored 8; 9 students scored 9; 10 students scored 
10 points. Whereas on the pre lesson map test the high 
point was on the left showing 61 students with a zero score, 
the post lesson map test graph shows a more equal 
distribution with 45 of 70 students (64%) scoring 6 out of 
10 (60%) or better. 
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Figure 8 
Pre/Post Lesson Map Test 
All Students 
Figure 9 displays the number of students, based on 17 
students in Class W, at specific scores from 0 to 10 on the 
pre and post lesson map test. Figure 9 indicates that on 
the pre lesson map test 15 of the 17 students scored 0 and 2 
students scored 2. On the post lesson map test, no student 
scored 0. Nine of the 17 students (53%) scored 6 or more 
out of a possible 10 points. This shows a marked increase 
in the number of students who could correctly complete map 
test items. 
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Scale For Map A: 1 Inch = 500 Miles 
Figure 9 
Pre/Post Lesson Map A Test 
Class W 
Figures 10-12 also display the number of students per 
class at specific scores from 0 to 10 on the pre and post 
lesson map tests. Figure 10 indicates that on the pre 
lesson map test for Map B/Class X all 21 students scored 0 
whereas on the post lesson map test only one student scored 
0. Fourteen of the 21 students (67%) scored 6 or more out 
of a possible 10 points on the post lesson map test. 
Figure 11 indicates that on the pre lesson map test for 
Map C/Class Y 9 students scored 0 on the pre lesson map test 
but no students scored 0 on the post test. Nine of 15 
137 
Scale For Map B: 1 Inch = 400 Miles 
Figure 10 
Pre/Post Lesson Map B Test 
Class X 
students (60%) scored 6 or more out of a possible 10 points 
on the post lesson map test. Figure 12 indicates that on 
the pre lesson map test for Map D/Class Z 16 students scored 
0 on the pre lesson map test whereas only 1 student scored 0 
on the post test. Thirteen out of 17 students (76%) scored 
6 out of 10 points or better on the post lesson map test. 
Figures 9-12 clearly show a marked increase in the number of 
students in all classes who could correctly complete post 
lesson test items as compared to the high number of students 
who scored 0 on the pre lesson map test. 
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Post 
Pre 
Figure 11 
Pre/Post Lesson Map C Test 
Class Y 
Table 2 summarizes the frequency of students scoring at 
specific scores from 0-10 inclusive on the pre and post 
lesson map tests for all classes combined. 
Table 3 summarizes the frequency of students scoring at 
specific scores from 0-10 inclusive on the pre and post 
lesson map tests by individual classes. All classes had a 
high number of zero scores on the pre lesson map test 
indicating that students did not know how to measure 
distance between specified cities on a map and use the map 
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Post 
Pre 
Figure 12 
Pre/Post Lesson Map D Test 
Class Z 
scale provided to compute the actual distance between 
specified cities. 
The totals in Table 2 show that 45 of 70 (64%) students 
scored 6 of 10 (60%) or better on the post lesson map test. 
As the tables indicate, there were few differences between 
classes in the number of students who could complete the 
same task successfully on the post lesson map test. 
Table 4 lists MAT math scores, lesson scores and pre/ 
post lesson map test scores for individual students. MAT 
math scores indicate the student's percentile position using 
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Table 2 
Pre/ Post Lesson Scores All Students 
Scores Number Students Number Of Stu- 
Pre Lesson dents Post Lesson 
0 61 2 
1 7 1 
2 2 4 
3 0 8 
4 0 4 
5 0 6 
6 0 5 
7 0 9 
8 0 12 
9 0 9 
10 0 10 
Total 70 70 
a national norm. For example. Student W1 in Class W using 
Map A has a math MAT score equal to 23, meaning that he 
scored as well as or better than 23% of all students taking 
the test at his grade level whereas 77% scored higher than 
he did. 
Table 5 summarizes the frequency of students scoring at 
specific scores from 0-10 inclusive on the map lesson 
itself. Together Tables 4 and 5 show, as measured by test 
scores, overall growth in students' ability to accomplish 
the measured objective. 
Table 3 
Pre/Post Lesson Map Test Scores By Map/Class Group 
Scores W # Students Pre - 
lesson 
# Students Post¬ 
lesson 
0 15 0 
1 0 0 
2 2 2 
3 0 3 
4 0 2 
5 0 1 
6 0 0 
7 0 2 
8 0 2 
9 0 3 
10 0 2 
Total 17 17 
Scores X 
0 21 1 
1 0 0 
2 0 1 
3 0 3 
4 0 1 
5 0 1 
6 0 3 
7 0 1 
8 0 4 
9 0 3 
10 0 3 
Total 21 21 
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Table 3 Continued 
Pre/Post Lesson Map Test By Map/Class Group 
Scores Y # Students Pre- 
Lesson 
# Students Post ; 
Lesson 
0 9 0 
1 6 0 
2 0 1 
3 0 0 
4 0 1 
5 0 4 
6 0 0 
7 0 4 
8 0 2 
9 0 1 
10 0 2 
Total 15 15 
Scores Z 
0 16 1 
1 1 1 
2 0 0 
3 0 2 
4 0 0 
5 0 0 
6 0 2 
7 0 2 
8 0 4 
9 0 2 
10 0 3 
Totals 17 17 
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The data in Tables 2 through 5 show that all except 2 
students, or 68 out of 70, increased their scores from the 
pre to the post lesson test. For the 2 students who scored 
0 on both the pre and post lesson map test, both students 
scored 8 out of 10 on the actual lesson which showed growth 
without retention. The data for the lesson show improvement 
for all map/classes; the differences between the pre and 
post lesson map test scores reflect retention and ability to 
work independently. Table 6 combines data to show the 
average point increase per student. 
Table 6 shows the actual point gains without regard to 
standard math MAT scores. The table indicates that the 
average point gain for the four map groups was narrow with 
0.8 the widest spread and 3 of the 4 classes clustered 
within a 0.4 point spread. This data was further refined by 
correlating the average gain with the standard math MAT 
scores in Figure 13. 
Figure 13 compares the average gain in pre/post lesson 
tests for the four map/classes correlated by MAT scores. In 
the lower 0-20 MAT score range, the greatest average gain 
was in Class Y at 6 points. A large increase, approximately 
a 5 point average gain, was made by Class Z (Map D) in the 
20-40 MAT score range. At the higher end of the MAT score 
range, 60-80, the increase was greatest for Class X (Map B), 
an average increase of 4 points. For classes Z (Map D) and 
X (Map B) the average gain was not consistent across all MAT 
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Table 4 
Comparison of Pre and Post Lesson Map Test Scores With 
Map Lesson Scores by Class 
Map 
A/Class 
W 
Student 
ID 
Math 
MAT 
Score 
Pre Les¬ 
son Map 
Test 
Score 
Map Les¬ 
son 
Score 
Post Les¬ 
son Map 
Test 
Score 
W1 23 0 9 7 
W2 6 0 9 7 
W3 26 2 10 9 
W4 56 0 10 8 
W5 36 0 10 4 
W6 26 0 10 10 
W7 21 0 7 2 
W8 14 0 9 3 
W9 50 0 10 8 
W10 50 2 10 10 
W11 28 0 6 4 
W12 5 0 10 5 
W13 15 0 9 3 
W14 9 0 10 2 
W15 26 0 10 3 
W16 36 0 8 9 
W17 48 0 10 9 
ranges; both classes showed a drop between 55-70 MAT scores. 
However, all four classes gained in the 60-80 MAT score 
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Table 4 Continued 
Comparison of Pre and Post Lesson Map Test Scores With 
Map Lesson Scores by Class 
Map 
B/Class 
X 
Student 
ID 
Math 
MAT 
Score 
Pre Les¬ 
son Map 
Test 
Score 
Map Les¬ 
son 
Score 
Post Les¬ 
son Map 
Test 
Score 
XI 34 0 10 6 
X2 56 0 8 9 
X3 13 0 10 10 
X4 48 0 10 8 
X5 36 0 10 5 
X6 14 0 8 6 
X7 15 0 10 4 
X8 21 0 10 9 
X9 34 0 8 9 
X10 9 0 10 3 
XII 44 0 10 8 
XI2 13 0 8 0 
XI3 19 0 10 7 
XI4 48 0 6 2 
XI5 18 0 10 8 
X16 10 0 8 10 
XI7 25 0 8 8 
X18 18 0 10 3 
XI9 61 0 10 6 
X20 84 0 10 10 
X21 13 0 10 3 
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Table 4 Continued 
Comparison of Pre and Post Lesson Map Test Scores With 
Map Lesson Scores by Class 
Map 
C/Class 
Y 
Student 
ID 
Math 
MAT 
Score 
Pre Les¬ 
son Map 
Test 
Score 
Map Les¬ 
son 
Score 
Post Les¬ 
son Map 
Test 
Y1 9 1 10 8 
Y2 26 0 10 7 
Y3 23 1 7 4 
Y4 44 0 6 7 
Y5 59 0 10 10 
Y6 21 0 7 5 
Y7 39 1 8 9 
Y8 46 1 8 2 
Y9 34 0 10 7 
Y10 30 0 8 8 
Y11 18 0 9 5 
Y12 54 1 10 10 
Y13 23 0 5 7 
Y14 36 1 10 5 
Y15 21 0 9 5 
range. In the overall sense, all four classes showed an 
average gain when correlated by MAT scores. 
Table 7 shows the average point increase per map/class 
algebraically adjusted for mean MAT math scores. A 
comparison of the real gains for the four classes shows Map 
I 
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Table 4 Continued 
Comparison of Pre and Post Lesson Map Test Scores With 
Map Lesson Scores by Class 
Map 
D/Class 
Z 
Student 
ID 
Math 
MAT 
Score 
Pre Les¬ 
son Map 
Test 
Score 
Map Les¬ 
son 
Score 
Post Les¬ 
son Map 
Test 
Z1 26 0 6 6 
72 18 0 6 1 
Z3 46 0 5 7 
Z4 61 0 9 10 
Z5 28 0 7 9 
Z6 3 0 9 3 
Z7 66 0 9 10 
Z8 2 0 7 7 
Z9 20 0 10 6 
Z10 7 0 8 0 
Z11 44 0 8 8 
Z12 68 0 4 9 
Z13 58 0 10 3 
Z14 28 0 9 10 
Z15 61 0 7 8 
Z16 73 1 10 8 
Z17 61 0 6 8 
B/Class X with the highest gain. In ascending order, the 
real gains were as follows: 
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Table 5 
Map Lesson Scores by Map/Class 
Score # Students Score 
# Stu¬ 
dents 
Map A 
Class W 
0 0 Map C 
Class Y 
0 0 
1 0 1 0 
2 0 2 0 
3 0 3 0 
4 0 4 0 
5 0 5 1 
6 1 6 1 
7 1 7 2 
8 1 8 3 
9 4 9 2 
10 10 10 6 
Total 17 Total 15 
Score # Students Score 
# Stu¬ 
dents 
Map B 
Class X 
0 0 Map D 
Class Z 
0 0 
1 0 1 0 
2 0 2 0 
3 0 3 0 
4 0 4 1 
5 0 5 1 
6 1 6 3 
7 0 7 3 
8 6 8 2 
9 0 9 4 
10 14 10 3 
Total 21 Total 17 
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Table 6 
Average Point Increase Per Map/Class 
Map/Class 
Total # 
Points Gained 
per Class 
# Students 
Average Point 
Increase Per 
Student (to 
the nearest 
tenth) 
Map A/Class W 99 17 5.8 
Map B/Class X 134 21 6.4 
Map C/Class Y 93 15 6.2 
Map D/Class Z 112 17 6.6 
Map D/Class Z 6.6 
Map A/Class W 6.9 
Map C/Class Y 7.0 
Map B/Class X 7.8 
The smallest real gain was made with Map D/Class Z. 
Even though this class had the highest mean MAT score, 39.4, 
they had the difficult task of making their own measuring 
devices and estimating map distance before converting the 
measure to miles. The largest real gain was made with Map 
B/Class X. Map B was the target map with a scale 1” = 400 
miles, divisible by 8. Map A, with a scale 1" = 500 miles, 
not divisible by 8, and Map C with a metric scale placed in 
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Figure 13 
Average Gain 
Pre to Post Score 
the center with real gains within 0.1 point. These results 
were consistent with the hypothesis: Scale does make a 
difference? in an initial map exercise on scale middle 
school students will have greater success learning to 
compute distance when the scale is exactly divisible by 8 
and 16. While analysis of the data displayed in Figures 3- 
13 and Tables 2-7 showed a gain for all classes administered 
the map/math lessons, the emphasis of the study was on the 
evaluation of the maps which were differentiated by their 
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scales. Data in Table 7 indicate the real gains specified 
by map as initially proposed in the study. 
Table 7 
Average Point Increase Per Map/Class Adjusted for MAT 
Scores 
Vlap/Class 
Mean 
MAT 
Score 
Average 
Point 
Increase 
Per Stu¬ 
dent (to 
the 
nearest 
tenth) 
Ex¬ 
pected 
Average 
Point 
Increase 
Per Stu¬ 
dent 
Related 
to the 
Highest 
MAT 
Group 
Map D 
Class Z 
+/- 
Dif¬ 
ference 
Real Gain 
Map 
A/Class W 
27.9 5.8 4.7 + 1.1 + 6.9 
Map 
B/Class X 
30.1 6.4 5.0 + 1.4 + 7.8 
Map 
C/Class Y 
32.2 6.2 5.4 + 0.8 + 7.0 
Map 
D/Class Z 
39.4 6.6 
— 
— 
6.6 
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The analysis shown in Table 7 is based upon the actual 
highest average point increase per student (to the nearest 
tenth) which is 6.6 (out of a possible 10) for Map D/Class 
Z, the class with the highest mean MAT scores, 39.4. When 
the average increase is 6.6 for the class (Map D/Class Z) 
with the highest mean MAT score of 39.4, what increase can 
be expected for Map C/Class Y with a mean MAT score of 32.2? 
Proportionally, the expected average point increase per 
student based upon the mean MAT score of 32.2 would be 5.4. 
Since the actual gain was 6.2, the average point increase 
per student for Map C/Class Y was really +0.8 points higher 
than could be expected. Adding 0.8 to the actual average 
point increase of 6.2 shows a real gain of +7.0 points 
average point increase per student for Map C/Class Y. 
Again, proportional computation comparing the expected per 
pupil gain for a mean MAT score of 30.1, Map B/Class X, with 
the 6.6 point average gain for mean MAT score 39.4, Map D/ 
Class Z, yields an expected gain of 5.0 points for Map B/ 
Class X. However, the actual gain for Map B/Class X was 
6.4, showing a gain of +1.4 above the expected gain. When 
added to the actual average gain of 6.4, the total real gain 
was +7.8 for Map B/Class X. Similarly, a mean MAT score of 
39.4, Map D/Class Z, an average increase of 4.7 for Map A/ 
Class W with a mean MAT score of 27.9. The real increased 
average point gain for Map A/Class W was 5.8 points, or +1.1 
points above the expected gain, making the real gain +6.9 
points. 
\ 
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Application of the Mann-Whitney U Test, a nonparametric 
test of independent groups which need not have an equal 
number of cases and which does not involve inferences about 
the parameters of the population,1 on the data showed a 
lower level of significance than the conventionally lowest 
5% level acceptable. Therefore, the null hypothesis, that 
the proportion of students learning to find distance on a 
map in an initial math/map lesson will be the same for 
populations taught with maps/scales A, B, C or D, cannot be 
rejected. The variation among the sample proportions is not 
larger than can be reasonably attributed to sample error and 
cannot be rejected at the 5% level. For a more detailed 
account of the conduction of this Mann-Whitney U test on the 
data generated in this study see Appendix M. 
Researcher/teacher observation of students' reaction 
toward the map lessons included generalizations by class. 
Class Z (Map D) had the extra task of making their own 
measuring devices which they made by marking off the scale 
distance along the edge of a strip of cardboard. They 
enjoyed making the measuring devices and many students 
decorated them in individual styles. Students in Class W 
(Map A) and Class X (Map B) were generally positive about 
their ability and willingness to make the mathematical 
computations using fractions to find actual map distance. 
Students in Class X (Map B) found the computation easier 
because the denominator of the fraction divided exactly into 
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the numerator. The ease of the calculation for Class X (Map 
B) was reflected in the students' confident attitude toward 
the task. Students in Class Y (Map C) were the least 
motivated by the sample computations and attendant 
explanation. In general, they did not appear to be as 
confident using the metric ruler as students in the other 
three classes were in using standard or student-made rulers. 
Although operations with decimals had been taught earlier in 
the academic year as part of the grade 7 math curriculum, 
students did not seem confident about their ability to 
multiply decimals. In general, students in all four classes 
were eager to participate in the lessons. 
Results of the Pre and Post Map E Test 
Figures 14-18 present pre and post test scores for Map 
E. Map E measured if and how much the ability to find 
distance on a map as taught in the lesson would transfer to 
a map with a different and previously untaught scale (1" = 
800 miles). In Figure 14 comparison by class of the 
cumulative pre and post scores for Map E show that while all 
classes made large gains on the post test. Class X showed 
the largest gain. 
Class Z appears to have made the least gain because 
more students in Class Z as compared to the other three 
classes scored high on the pre test. Figure 18 shows the 
individual cumulative scores for Class Z on Map E. Class Z 
had the highest mean MAT score and the highest cumulative 
i 
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Z Y X W 
Individual Students 
Figure 14 
Map E 
Comparison - All Classes 
pre scores for Map E, 42 points (approximately 2.5 points 
average per student) as compared with a post score total of 
44 points (approximately 2.6 points average per student) 
making a net cumulative gain of only 2 points (0.1 point 
average per student) . Both the pre and post tests for Map E 
had a total possible score of 0-10 points. This shows that 
there was little transfer value based on a lesson with Map 
D, the map with a unit scale which was not specifically an 
inch nor centimeter. The next smallest amount of transfer 
occurred with Class Y (Map C), the metric scale map. Class 
t 
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Y using Map C had the second highest mean MAT score, 32.2, 
and had the second highest average pre scores per student, a 
total of 26 points or 1.7 average points per student. On 
the post test for Map E, Class Y showed a total gain of 21 
points, or an average gain of 1.4 points per student. 
Figure 17 shows a detailed presentation of the cumulative 
scores for Class Y on the pre and post tests for Map E. 
Figures 15 and 16 respectively show a detailed 
individual student presentation of pre and post Map E test 
scores. Class W, Figure 15, scored a cumulative total of 16 
Individual Students 
Scale for Map E: 1 Inch = 800 Miles 
Figure 15 
Map E 
Class W 
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Individual Students 
Scale for Map E: 1 Inch = 800 Miles 
Figure 16 
Map E 
Class X 
points on the pre test, an average of 0.9 points per student 
and a cumulative total of 56 points on the post test, an 
average of 3.3 points per student for a net average gain of 
2.4 points per student. Class X, Figure 16, scored a 
cumulative total of 17 points on the pre test, an average of 
0.8 points per student and a cumulative total of 65 points 
on the post test, an average of 3.1 points per student for a 
new average gain of 2.3 points per student. It should be 
noted that Figure 15 shows that more students in Class X, 
specifically seven students, scored 0 points on the pre test 
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Individual Students 
Scale for Map E: 1 Inch = 800 Miles 
Figure 17 
Map E 
Class Y 
associated with Map E. Again referring to Figure 16, while 
it appears that Class X made the largest gain on the pre and 
post tests associated with Map E, in fact, a slightly larger 
gain, 0.1 point, was made by Class W with an average 2.4 
gain vs. Class X with a 2.3 average gain. Thus, Figure 14 
really shows that the transfer value of the map lessons was 
slightly greater for Class W using Map A with a scale 1" 
500 miles. Grouped together, the transfer value was greater 
for the two classes using maps with traditional inch scales. 
Class W/Map D and Class X/Map B, than for the other two 
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classes. Class Y/Map C using the metric scale and Class z/ 
Map D using the unit scale which was neither an inch nor 
centimeter. 
Observation by the researcher showed that students made 
more measurement errors on Map E which had a smaller scale, 
1" = 800 miles. The map picture appeared smaller to the 
students some of whom complained that the map was "too 
small." Many students found it difficult to measure to the 
nearest 1/8" on the smaller scaled map. 
Individual Students 
Scale for Map E: 1 Inch = 800 Miles 
Figure 18 
Map E 
Class Z 
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Qualitative Data Analysis 
Results of the Pre and Post Questionnaire 
Qualitative data consisted of responses to 10 questions 
on pre and post lesson questionnaires. Nine of the 10 
questions consisted of yes/no responses and one question, #3 
on the pre questionnaire, asked students to identify a 
geographic area. The questionnaire was developed to evoke 
responses to questions concerning students' perceptions in 
three areas: interrelationship between math/social studies, 
interrelationship between math/map skills and the ability to 
compute distance between cities represented on a map. The 
questions were divided into these three subgroups for 
analysis: questions 1 and 2 in the pre lesson questionnaire 
dealt with student preferences; questions 1, 2 and 3 on the 
pre lesson questionnaire dealt with student perception of 
the interrelationship between math and map skills; and, 
questions 4 and 5 on both the pre and post lesson 
questionnaire dealt with student self-confidence regarding 
the task. 
Figure 19 shows student responses to questions 1 and 2 
on the pre lesson questionnaire. 
Ql. Do you like social studies? 
Q2. Do you like math? 
Of the 70 student responses, 31 responded yes and 39 no to 
question 1. This represents fewer than half with a positive 
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Social Studies Math 
Figure 19 
Pre Lesson Questionnaire 
Questions 1 and 2 All Students 
Q1. Do you like social studies? 
Q2. Do you like math? 
preference for social studies. The fact that 58 students 
responded yes and 12 no to question 2 is consistent with 
Goodlad's statistics which showed that students like math 
better than social studies.^ 
A combination of student responses to questions 1 and 3 
on the pre lesson questionnaire is shown in Figure 20. 
Ql. (pre) Do you like social studies? 
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Q3. (post) Do you think you would be more 
interested in social studies if your map 
skills were better? 
The 31 affirmative responses to question 1, also shown in 
Figure 19 were used as a base against which to compare 
projected student interest in social studies. The projected 
50 
Figure 20 
Pre Lesson Questionnaire 
Questions 1 and 3 All Students 
Q1. Do you like social studies? 
Q2. Do you think you would be more interested in social 
studies if your map skills were better? 
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bar represents 48 affirmative responses to question 3. 
While fewer than half of the participants originally 
indicated that they liked social studies in question 1, 
approximately 69% projected an increased interest in social 
studies if they had better map skills. The positive 
increase in projected increased interest in social studies 
was seen by this researcher as consistent with a need for 
map skills in the curriculum. 
Question 3 on the pre lesson questionnaire did not 
yield the expected results. It was also the only non yes/no 
question. 
Q3. What geographic area are you studying in your 
social studies class? 
It was expected that students would answer with the response 
consistent with the curriculum. South America. However, at 
the time of the study in June students were reviewing for 
final exams. The Western Hemisphere area they were 
reviewing at that time was Canada. As a result, the 
majority of answers, 33, were Canada; 13 answers were blank 
or filled in with "I don't know" or a non-answer; only 15 
answers related to Central or South America. It was not 
clear whether the lack of expected responses was due to 
review for final exams, lack of familiarity with maps of 
South America and/or other reasons. 
Figure 21 compares student responses to question 2 on 
the pre and post lesson questionnaire. 
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Q2. (pre) Do you like math? 
Q2. (post) Do you think you would do "better" 
(learn more, better grades) in social studies 
if your map skills were better? 
Figure 21 indicates that there was a slight difference in 
the pre and post questionnaire responses. In fact, 2 fewer 
students, 56, thought they would apply math skills for map 
60 
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Like Math Would Apply 
Figure 21 
Pre/Post Lesson Questionnaire 
Questions 2 and 2 All Students 
(pre) Do you like math? 
(post) Do you think you would do "better" (learn 
more, better grades) in social studies if your math 
skills were better? 
Q2. 
Q2. 
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use in social studies than originally indicated that they 
liked math, 58. The 56 affirmative responses represent 80% 
of all students in the study which this researcher 
interprets favorably with regard to math/map skills issues 
raised in this study. 
Figures 22 and 23 show percentages of yes/no responses 
to question 4 on the pre and post lesson questionnaires. 
Question 4 was the same on both questionnaires. 
Q4. (pre and post) Do you think you need math 
skills for map use? 
There was strong concurrence on question 4 with 56 
respondents on the post perceiving that they needed math 
Figure 22 
Pre Lesson Questionnaire 
Question 4 All Students 
Q4. Do you think you need math skills for map use? 
I 
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Figure 23 
Post Lesson Questionnaire 
Question 4 All Students 
Q4. Do you think you need math skills for map use? 
skills for map use. The small 4% increase from pre to post 
results reflects the high 80% affirmative response on the 
pre lesson questionnaire. The high 84% affirmative response 
on the post lesson questionnaire cannot be attributed to the 
lesson since the pre lesson questionnaire responses were an 
unexpectedly high 80%. Again it should be noted that the 
high affirmative response, 80%, on the pre lesson 
questionnaire could represent students, on their own 
initiative, trying to please the researcher by giving the 
positive answer they perceived as desirable. 
Figures 24-30 show perception/reality patterns which 
represented the intersection of students' perception of 
i 
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Figure 24 
Pre/Post Lesson Questionnaire 
Question 5 - All Students 
Q4. Can you compute the distance between cities on 
a map by using the given scale? 
their ability and their actual ability to accomplish the 
required task. Question 5 was the same on both 
questionnaires. 
Q5. (pre and post) Can you compute the distance 
between cities on a map by using the given 
scale? 
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On the pre lesson questionnaire 41 of 70 students 
perceived that they could successfully complete the task; on 
the post lesson questionnaire 61 of 70 students perceived 
that they could successfully complete the task. These 
results are shown in Figure 24 for all students and by class 
in Figures 25-28. All classes showed an increase in 
perceived ability to complete the task from the pre to the 
post questionnaire. 
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Figure 25 
Pre/Post Lesson Questionnaire 
Question 5 - Class W 
Q4. Can you compute the distance between cities on 
a map by using the given scale? 
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The increases by class of students' expectations to 
complete the task are shown in the following table. Figure 
26 shows that by the conclusion of the study in Class X with 
Map B, the target map with a scale 1" = 400 miles, 17 of the 
21 students (81%) perceived that they could perform the map 
measurement task which was the focus of the lesson on Day 3 
of the study. This figure is between 13 out of 17 or 76% 
for Map A/Class W in Figure 25, 14 out of 15 or 93% shown 
for Map C/Class Y in Figure 27 and 17 out of 17 or 100% 
shown for Map D/Class Z in Figure 28. 
Table 8 
Students Expectations to Complete Task (Q5) 
Map/Class 
# Students Percentages 
Pre Post Pre Post 
Map A/Class W* 9 13 53% 76% 
Map B/Class X** 12 17 57% 81% 
Map C/Class Y *** 6 14 40% 93% 
Map D/Class Z **** 14 17 82% 100% 
* See Figure 25. 
** See Figure 26. 
*** See Figure 27. 
**** See Figure 28. 
Table 8 
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Figure 26 
Pre/Post Lesson Questionnaire 
Question 5 - Class X 
Q5. Can you compute the distance between cities on 
a map by using the given scale? 
Figure 29 compares the expected and actual results on 
pre and post questionnaires for question 5. Actual ability 
to complete the task was defined at 60% or 6 out of the 
possible 10 points or more correct on the post lesson map 
test. For post lesson map tests results refer back to 
Figures 3-7. The assumption could be made that a student 
qualified at 60% or more correct showed substantial progress 
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Figure 27 
Pre/Post Lesson Questionnaire 
Question 5 - Class Y 
toward successful completion of the task as stated in 
question 5. Based upon the 60% or more correct figures, a 
total of approximately 59%, 41 out of 70 students initially 
perceived that they could compute distance between cities on 
a map by using the given scale, but 0% could actually 
qualify at the defined 60% position. On the post lesson 
questionnaire 87%, 61 out of 70, perceived that they could 
complete the tasks 64%, 45 out of 70, actually qualified. 
This represented an increase of 28% from the pre to the post 
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Figure 28 
Pre/Post Lesson Questionnaire 
Question 5 - Class Z 
in the number of students who perceived that they could 
complete the task and an increase of 64% in the number who 
could actually compute the map distance as required. This 
increase is illustrated in Figure 30. 
Results on this question clearly showed that movement 
followed after teaching the skill. The gain occurred in all 
map classes. The inflated although inaccurate perception by 
students that they could successfully complete the task 
which they could not, 50% vs. 0%, showed that interest and 
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Figure 29 
Perception/Reality 
Questionnaire Question 5 
Q5. Can you compute the distance between cities on 
a map by using the given scale? 
expectation on the part of students is there if they are 
taught the skills. 
Summary 
The alternative map scale study isolated scale and 
examined from a mathematics education perspective four 
classes using four different scales with accompanying maps. 
The intention was to determine which map scale would be the 
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Figure 30 
Perception/Reality 
Questionnaire Question 5 
Q4. Can you compute the distance between cities on 
a map by using the given scale? 
best: for an initial math/map scale lesson teaching students 
how to find distance between specified cities on a map using 
the accompanying scale. Data generated by the study was 
organized for the entire test population and then further 
differentiated by class on the basis of the pre/post lesson 
tests which accompanied the four alternative maps. A, B, C 
and D, pre/post tests accompanying Map E, and pre/post 
lesson questionnaires. Combined examination of test 
\ 
175 
population performance on the pre/post lesson tests with 
pre/post questionnaire question #5 generated a perception/ 
reality analysis of the data. 
Data from all classes for the pre/post lesson tests 
showed overall improvement in the ability to complete the 
task, finding distance between pairs of cities on a map of 
South America using a given scale. Although the largest 
real gain, defined as the actual gain adjusted for MAT 
scores, was identified at 7.8 out of a possible 10 points 
with Map B, the range of gains between classes was narrow at 
1.2 points. Application of the Mann-Whitney U Test showed 
that it could not be concluded within a .05 level of 
significance that the greater improvement for the class 
using Map B was due to the scale used for Map B, 1" = 400 
miles, the target scale which was hypothesized to be the 
best of the four alternative scales. 
Finally, the perception/reality analysis indicated an 
increase of 28% in perception and 64% in reality regarding 
the student test population's ability to find the map 
distances using a specified map scale taught from a 
mathematics perspective. 
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ENDNOTES 
•1-Henry E. Klugh, Statistics; The Essentials for 
Research, second edition, (John Wiley & Sons, Inc., New 
York, 1970), pp. 301, 305-306. 
2John I. Goodlad, A Place Called School. (McGraw-Hill 
Book Company, New York, 1984), p. 232. 
CHAPTER V 
CONCLUSIONS AND RECOMMENDATIONS 
The purpose of this study was to identify the best map 
scale to use in an initial math/map scale lesson to be 
taught in math class at the middle school level. 
Consideration was made to ensure that the specific math 
skill, scale, was developmentally consistent with both the 
mathematics and social studies curriculums at the middle 
school level. This researcher's hypothesis was that middle 
school students would have greater initial success learning 
to compute distance on a map using a scale when the scale 
was exactly divisible by 8 and 16. 
The study demonstrated an educationally effective scale 
model for use in a math/map computation integrated teaching 
approach. The identified scale simultaneously remained 
consistent with both the mathematics curriculum at the 
middle school level and the current reform in geographic 
education. The alternative map scale study reflected the 
interdisciplinary connection between mathematics and 
geography at the middle school level. The study 
acknowledged the problem of geographic illiteracy as a 
motivating force for curriculum redesign from a mathematics 
education perspective. The demonstrated importance of scale 
177 
I 
178 
could influence the design of necessary new geography 
curriculum materials. 
The map scale study dealt with teaching mathematical 
spatial concepts by an improved scale-oriented approach. It 
did this by examining the specialized math skill, scale, as 
it related to map use. The concept of scale as it relates 
to maps is developmentally valid and consistent with both 
mathematics and social studies curriculums at the middle 
school level. 
The review of the literature demonstrated the 
importance for students to develop geographical literacy 
essential for participation in this global age. Maps, which 
are an essential part of geographic education, display 
global interconnectedness. Mental maps of the earth provide 
a spatial concept of distance and a sense of perspective for 
the student both internationally (global) and individually 
(self). Within this mental map students can develop 
practical questions and find answers regarding place, 
distance, time, topography and the interconnectedness of all 
peoples. 
Conclusions 
The math/map skills comparison of alternative map 
scales study was designed from a mathematics perspective and 
conducted within the mathematics curriculum. The study was 
conducted at the selected urban middle school during the 
month of June, 1988. Permission from central, district and 
school administration (see Appendix N) as well as parental 
consent for all participating students (see Appendix J) was 
secured prior to the implementation of the study. 
The study was evaluated for its effectiveness on the 
basis of both cognitive and affective assessment. The data 
collected and analyzed was both quantitative and qualitative 
as follows. 
The quantitative data consisted of: 
1. Scores on a series of worksheets which accompanied 
coordinated maps, two of which served as pre and 
post tests. 
2. Scores on pre and post tests which accompanied 
another related map with a different scale to 
measure transfer value. 
The qualitative data consisted of: 
1. Responses on a pre and post lesson questionnaire 
to examine information concerning students' 
perceptions about the interrelationship between 
math and social studies and between math and map 
skills. 
Numerical and descriptive data was analyzed consistent 
with the design used for this study. The procedures 
included quantitative analysis for the cognitive domain and 
relationship analysis for the qualitative data in the 
affective domain. Results of the data analysis led to 
conclusions which relate to the original research questions 
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stated in Chapter One. The questions and conclusions for 
the first set of questions which address the specific issue 
of map scale were as follows: 
Ql. Did the pre and post results of map exercises 
accompanying specific Maps A, B, C and D indicate 
an increase in correct responses from the pre to 
the post map exercises? 
Al. The ability of students to use a specific scale to 
calculate distance between cities showed a marked 
improvement for all four map scales after exposure 
to the map/math teaching lesson using the assigned 
maps. The findings indicated that 68 of the 70 
students in the test population improved. The 
average percentage of correct responses per 
student, rounded to the nearest percent, on the 
pre lesson test was 2% whereas the average on the 
post lesson test was 64% based on a possible 10 
points per student per test. Results clearly show 
that the gain occurred in all map classes with all 
four scales. This overall gain may be more 
reflective of increased student ability to perform 
the map distance task as a result of being taught 
the skill than to the differences between map 
scales, especially in light of the Mann-Whitney U 
Test results which showed that the study results 
were not significant at the 5% level. This may, 
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however, demonstrate interest and ability on the 
part of students to learn map skills if and when 
they are included in the curriculum. 
Q2• Did the results as measured by pre and post lesson 
correct response scores of student achievement on 
a map exercise lesson indicate cognitive 
development ? 
A2. The real average point gain per student, based on 
a possible 10 points per student per test, 
differentiated by map/class showed that the 
highest average class real gain, +7.8, occurred in 
the class with the target map. Map B (scales 1" = 
400 miles). The lowest real gain, +6.6 points for 
Map D (scale: 1 non-standard unit = 500 miles), 
was only 1.2 points less than the highest gain of 
+7.8 points. The small 1.2 point spread between 
map classes even when consideration was made for 
MAT math test scores was a stronger statement for 
teaching map skills than preference for one 
particular map scale since students showed marked 
improvement with all four maps. Thus, the study 
really showed that teaching the map skill, scale, 
resulted in increased ability to find distance 
using the scale taught, a cognitive skill. These 
results would seem to indicate that curriculum 
including map skills should make available 
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teaching materials with a variety of scales to be 
utilized consistent with individual teacher 
classroom situations. 
Q3. Did the pre and post results of map exercises 
accompanying Map E indicate an increase in correct 
responses from the pre to post map exercises and 
transfer of same to a new and different map? 
A3. Results of the data to measure if and how much the 
ability to find distance on a map as taught in the 
lesson would transfer to a map with a different 
and previously untaught scale were mixed. The 
scale of the map used to measure transfer. Map E 
(scales 1" = 800 miles), was based on inches as 
were the two maps. Map A (scales 1" = 500 miles) 
and Map B (scales 1" = 400 miles) used by the two 
classes. Class W/Map A and Class X/Map B, which 
showed the most improvement on pre and post test 
results associated with Map E. While it could be 
expected that the transfer value would be greater 
for those classes using map scales based on 
inches. Map A and Map B, and specifically more for 
target Map B because the scales of both Maps B and 
E were exactly divisible by 4 and 8, the fact that 
the pre test scores for those two classes would be 
lower was unpredictable. The greater numerical 
increase in test scores for Classes W (Map A, 
\ 
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scales 1" = 500 miles) and X (Map B, scales 1" = 
400 miles) could merely reflect a lower pre score 
starting number. Post test scores showed that 
classes using Map A and Map B increased to post 
test levels comparable with Classes Y (Map C, 
scales 1 cm = 1 km) and Z (Map D, scales 1 non¬ 
standard unit = 500 miles). This could show that 
using scales based on inches, particularly when 
the scale is easily divisible as was the target 
scale for Map B, can result in quickly bringing 
students from a lower initial test score or 
starting point up to the comparable level. 
Q4. Did pre and post results of a questionnaire 
accompanying the pre and post map exercises 
indicate affective development in student 
awareness and attitude toward an interrelationship 
between math and map skills? 
A4. The accompanying questionnaire was designed to 
reflect development in both affective and 
cognitive domains and to relate both in an 
analysis of perception/reality. Strong positive 
responses on questions which reflected student 
awareness and attitude toward an interrelationship 
between math and map skills remained consistent in 
pre and post data. The consistently high positive 
responses on attitude reflected the affective 
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domain. Perception/reality patterns represented 
the intersection of students' perception of their 
ability and their actual ability to accomplish the 
required map skill task. The gap between 
perception and reality narrowed following 
substantial gains reflected in the post lesson 
test data. Perceived ability coupled with 
successful completion of the task represented real 
gain for the students. 
The questions and conclusions for the second set of 
questions which establish the scale experiment in 
perspective with regard to the larger issues of geographical 
literacy and geographic education were as follows: 
Ql. How can increased knowledge of map scale lead to 
development of new map skills teaching materials 
which could help schools to best provide children 
with the geographical literacy essential for 
participation in the global age when nations and 
cultures have become interdependent? 
Although the alternative map scale study 
represented a very small practical application of 
the spatial dimension of geography it did relate 
to the philosophical concept of global education. 
The maps as proportional representations of 
reality afforded students the opportunity to learn 
map scale skills • The assumption can be made that 
Al. 
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cognitive learning was taking place. Using the 
assigned scales to find real distance as 
represented by map locations provided realistic 
practical application. 
Q2. How can a study to identify the educationally most 
effective scale model for use in a math/map 
computation teaching approach influence educators 
to develop new curriculum materials for geographic 
education which recognize the holistic nature of 
the field of geography and its integration with 
other disciplines? 
A2. The study on map scales focused on an important 
part in the foundation of map skills which relates 
mathematics and social studies (see Figure 1) at 
the middle school level. Results on the pre and 
post questionnaire showed strong positive 
responses on questions which reflected student 
awareness and attitude toward an interrelationship 
between math and social studies, the connecting 
link in this study being map scale. On the pre 
lesson questionnaire 69% of the students thought 
they would be more interested in social studies if 
their map skills were better. Relating math and 
map skills: (1) 80% of all student subjects 
thought they would do "better" (learn more, better 
grades) in social studies if their math skills 
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were better, and (2) 80% of all student subjects 
on the pre questionnaire thought they needed math 
skills for map use. Results which show that 
students perceive a connection between mathematics 
and social studies, math/map skills, may be 
considered when planning curriculum which 
integrates geography with other disciplines. 
Q3. How can identification of the most effective map 
scale to use in an initial teaching/learning map 
lesson situation help educators to develop 
curriculum materials which ensure that students 
are able to apply math skills to achieve map 
competency, an important foundation for geographic 
literacy? 
A3. While the study on scale did not successfully 
identify a scale as being the most effective map 
scale to use in an initial teaching/learning map 
lesson situation within a 5% level of 
significance, it did demonstrate a real gain in 
the ability to find distance on a map using scale 
for all classes using all scales. In fact, the 
very small point spread, 1.2 points, between the 
classes really was a stronger statement for 
teaching map skills than an argument in favor of 
one particular map scale. Showing the 
effectiveness of teaching the lesson on map scale 
t 
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could influence educators to consider including 
map scale lessons in new curriculum materials. 
Q4. How can increased knowledge of map scale from a 
math perspective help urban middle schools decide 
what approach toward geographic education would 
best increase students' global perspectives? 
A4. Results show that the interest and ability to 
learn map skills was there on the part of the 
urban student population in the study. 
Perception/ reality analysis of question 5 on the 
pre and post lesson questionnaire, can you compute 
the distance between cities on a map by using the 
given scale, showed that initially 59% of the 
students thought they could complete the task 
whereas 0% actually did and on the post test 87% 
thought they could complete the task whereas 64% 
actually did (based upon 60% correct responses). 
Taken together these results show that the initial 
interest was there on the part of the students and 
that improvement in the ability to complete the 
task followed after teaching the skill. This is a 
strong argument for including map scale/map skills 
in the urban middle school curriculum. 
Recommendations 
The following recommendations emerged from the 
literature review and classroom research: 
It is recommended that another researcher could 
use the "content/operations/product/time model for 
research in geographic learning" developed by 
Miller1 to further this study. Taking into 
account geographic content (maps) and adding the 
mental operations of finding represented distance 
between two points on a map using scale (mental 
operation) the researcher could investigate map 
scale in geographic instructional materials. The 
study could identify scale problems and lead to 
improved instructional maps at appropriate levels. 
It is recommended that this study on scale be 
extended to test the limits of detail in relation 
to scale acceptable to students at the middle 
school level. Map detail and map interpretability 
regardless of scale are not mutually exclusive 
considerations.^ The eye is distracted by detail; 
complexity in patterns tends to confuse their 
interpretation. 
It is recommended that this or a similar study be 
conducted using the new Robinson map projection 
adopted by the Geographic Society in 1988, 
available since the conduction of this study.^ 
Other researchers may choose to expand the size of 
the study by grouping subjects differently, in a 
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manner other than the class designation assigned 
administratively. 
5. The review of the literature indicated that 
inadequate geographic knowledge permeates all 
grade levels. It is recommended that geography 
education should begin in the elementary school 
and continue throughout the school curriculum. It 
is further recommended that geography curriculum 
should be developmentally sound as it relates to 
other disciplines. The holistic nature of the 
field of geography and its integration with other 
disciplines should be reflected in the curriculum. 
6. Alternative map scales begins an important 
revitalization and infusion of global perspectives 
into existing curriculum. It is recommended that 
the infusion of interdisciplinary map/math skills 
at the middle school level be included in the 
design and development of a map skills program 
within this context. 
7. It is further recommended that middle school 
mathematics curriculum in the city where this 
study was conducted include accurate geographic 
maps with a variety of scales for math teachers to 
utilize in classroom situations teaching scale. 
I 
190 
ENDNOTES 
^Jack A. Miller, "A Content/Operations/Product/Time 
Model for Research in Geographic Learning," Journal of 
Geography, 71, Apr. 1972, pp. 233-237. 
^Phillip C. Muehrcke, "Map Reading and Abuse," Journal 
of Geography 73, May 1974, p. 15. 
•^Muehrcke, p. 15. 
^Bruce Van Voorst, "The New Shape of the World," Time 
Nov. 7, 1988, p. 127. 
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APPENDIX G 
MAP A AND MAP B MEASURING DEVICE WORKSHEETS 
Namet Date: 
MEASUREMENT 
An "tnlarged' inch» 
A "r«al“ inch> 
* mini 
T T TIT > 
. 
1 
t 
i 
♦ 
, 
< ( 
Reduced in size 
202 
Date i flame ._ 
MEASUREMENT 
Directions. Measure each line in inches. Write the measure 
under the line. Measure to the nearest eighth 
Inch (includes f . i . f , f ,-f, f.f. wholes). 
Sample. 
Measure the following lines: 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
Reduced in size 
APPENDIX H 
MAP C MEASURING DEVICE WORKSHEETS 
Name i Dates 
MEASUREMENT 
An "enlarged" centimeters 
f 
'/ 
i 
L 
i j,v*« *• * - *• * 
* 
1 3 
) 
A "real" centimeters 
Reduced in size 
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Name:_ Date:_ 
MEASUREMETTr 
Directions: Measure each line in centimeters. Write the 
measure under the line. Measure to the nearest 
millimeter and write your answer in decimal form. 
Samplei 
Measure the following lines: 
1. _ 
2. __ 
3- - 
4. ___ 
5- .___ 
6. __ 
7. __ 
8. __ 
Reduced in size 
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APPENDIX I 
MAP D MEASURING DEVICE WORKSHEETS 
Name i Data i 
MEASUREMENT 
An axaapla of a unit acalai 
Reduced in size 
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I 
207 
W4a*'-Date.__ 
MEASURE KENT 
Directionsj Measure each line with the unit scale provided. 
Estimate to the nearest fractional part those 
lines which do not measure to the exact 
numbered mark. 
Samplei 
Measure the following linesi 
1. 
2. 
3. 
k. 
3. 
6. 
7. 
e. 
Reduced in size 
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APPENDIX J 
PARENT PERMISSION FORM LETTER 
June 6, 1988 
Dear Parent, 
Your child is in one of the seventh grade hath 
classes in which I an conducting a study for graduate 
research purposes, -.a part of this progran I will 
conduct 4 nath lessons in which I will teach students 
how to use a ruler and nap scale to coapute distances 
between cities as represented on a map. These lessons 
will in no way detract fron the regular mathenatics 
curriculum since getting distance information fron a 
nap or scale drawing is a specified objective in tne 
nathenatics curriculum guide. It is noped that learn¬ 
ing the skills taught in these lessons will lead to 
improved test scores for your child on future examina¬ 
tions in mathematics. 
Studsnts' classwork will be analyzed for accuracy 
and content. The reaulta of this analysis will bs used 
in my research. I will not, however, use the names of 
ay students with regard to their participation in this 
program. 
In outline of the lesson plans will bs available 
to you. If you have any questions concerning the 
research procedures please feel free to contact ms at 
school (825-9201). 
Thank you for your interest and support. 
Sincerely, 
permission I give mj child 
to take part in this study, i understand that 1 can 
withdraw mj oonssnt and discontinue participation at 
any time. Z further understand that the University of 
Massachusetts, under whose auspices this academic 
research la undertaken, la not liable for any medical 
treatment should any phyalcal or psychological injury 
result from participating in this program. 
Simnatura: 
Data: 
Reduced in size 
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APPENDIX K 
PRE AND POST LESSON QUESTIONNAIRES 
Name_ 
Section 
Pre-Lesson Questionnaire 
1. Do you like social studies? 
Yes_ No_ 
2. Do you like math? 
Yes_ No_ 
3. What geographic area are you studying about in your 
social studies class? 
4. Do you think you need math skills for map use? 
Yes_ No_ 
5. Can you compute the distance between cities on a map by 
using the given scale? 
Yes No_ 
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Name __ 
Section__ 
Post-Lesson Questionnaire 
Do you think you learned an important skill in the map 
lesson class? 
Yes_ No_ 
Do you think you would do "better" (learn more, better 
grades) in social studies if your math skills were 
better? 
Yes_ No_ 
Do you think you would be more interested in social 
studies if your map skills were better? 
Yes_ No_ 
Do you think you need math skills for map use? 
Yes_ No_ 
Can you compute the distance between cities on a map by 
using the given scale? 
Yes No 
I 
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APPENDIX L 
PROCEDURES 
A - Class W 
Day 1s Pre-testing 
1) Introduction 
2) Pass out and students complete Pre-lesson 
Attitude Questionnaire (see Appendix 0) (Data 
Collection #1). 
3) Pass out Map E (1M = 800 miles) (see Appendix 
E) and the accompanying Pre-test (see 
Appendix J). Pass out standard 
English/metric rulers; the same rulers will 
be used by all four classes with the addition 
of self-made rulers used by Class Z (Data 
Collection #2). 
4) Pre-test with Map A (1" = 500 miles) (see 
Appendix A) and accompanying Test-lesson 
Worksheet (see Appendix F). Students find 
the actual distance, as represented on the 
map which is a scale drawing, between 5 pairs 
of specified cities (Data Collection #3). 
Teacher assistance for both the Pre-test and 
the Test-lesson Worksheet which also acts as 
a pre-test is provided for directions and for 
reading any unfamiliar words on the 
211 
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Day 2 s 
i) 
2) 
3) 
4) 
Day 3 s 
i) 
2) 
materials; assistance is not given for 
measuring and converting the measure to 
miles. 
Teaching Use of Measuring Device 
Discuss the two displayed wall maps, one a 
Mercator Projection and the other a Peters 
Projection. Display these two maps daily 
throughout the study. 
Pass out measuring devices, standard 
English/metric rulers, used by Class W to 
measure with Map A in inches. 
Pass out original materials (see Appendix K) 
used for teaching students how to measure 
with the ruler. 
Students draw and measure specified lines on 
paper using the appropriate scale, inches, to 
the nearest 1/8". 
Teaching Lessons How to Find Distance 
Represented on a Map 
Pass out Map A and accompanying Lesson 
Worksheet (see Appendix F) and standard 
rulers. 
Demonstrate how to find distances between 
specified cities using the first two pairs in 
the chart which are already filled in for 
purposes of demonstration. Provide teacher 
\ 
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3) 
Day #4: 
1) 
3) 
assistance to make certain that students can 
do these two examples on their own. 
Students find map distance between the 
remaining three pairs of cities by themselves 
with teacher assistance as needed. Review 
correct answers with the class (Data 
Collection #4). 
Post-tests 
Pass out Map A, accompanying Test-lesson 
Worksheet and standard rulers. This is the 
same Test-lesson that students attempted to 
do on Day #1 and which acted as a Pre-test. 
Students find the distance between the 5 
pairs of cities and fill in the chart. By 
this time the 5 pairs represent a mix of 
three pairs (distances) that have been taught 
(Day #3), two of which were filled-in samples 
carefully reviewed with instruction, and two 
new pairs (distances) which had not been seen 
previously. In effect, this acts as a Post¬ 
test (Data Collection #4). 
Pass out Map E and the accompanying Post-test 
(see Appendix J) which is the same as the 
Pre-test given with Map E on Day #1. The 
purpose of the pre and post test with Map E 
is to measure if students are able to 
I 
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transfer the new information on how to find 
distance between specified points on a map to 
another situation with a map and scale which 
have not been taught. Students complete this 
Post-test (Data Collection #6). 
4) Pass out and students complete the Post¬ 
lesson Attitude Questionnaire (Data 
Collection #7). 
Total Math Class Time: 4 math class periods. 
Map B - Class X 
Day 1: Pre-testing 
1) Introduction 
2) Pass out and students complete Pre-lesson 
Attitude Questionnaire (see Appendix 0) (Data 
Collection #1). 
3) Pass out Map E (1" = 800 miles) and the 
accompanying Pre-test. Pass out standard 
English/metric rulers. Students complete the 
Pre-test (Data Collection #2). 
4) Pre-test with Map B (1" = 400 miles) (see 
Appendix B) and accompanying Test-lesson 
Worksheet (see Appendix G). Students find 
the actual distance, as represented on the 
map which is a scale drawing, between 5 pairs 
of specified cities (Data Collection #3). 
Teacher assistance for both the Pre-test and 
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the Test-lesson Worksheet which also acts as 
a pre—test is provided for directions and for 
reading any unfamiliar words on the 
materials; assistance is not given for 
measuring and converting the measure to 
miles. 
Day 2 s Teaching Use of Measuring Device 
i) Discuss the two displayed wall maps, one a 
Mercator Projection and the other a Peters 
Projection. Display these two maps daily 
throughout the study. 
2) Pass out measuring devices, standard 
English/metric rulers, used by Class X to 
measure with Map B in inches. 
3) Pass out original materials (see Appendix K) 
used for teaching students how to measure 
with the ruler. These are the same materials 
used with Class W, Map A. 
4) Students draw and measure specified lines on 
paper using the appropriate scale, inches, to 
the nearest 1/8". This is a repeat of the 
procedure used with Class W, Map A. 
Day 3 s Teaching Lessons How to Find Distance 
Represented on a Map 
Pass out Map B and accompanying Lesson 
Worksheet (see Appendix G) and standard 
rulers. 
Demonstrate how to find distances between 
specified cities using the first two pairs in 
the chart which are already filled in for 
purposes of demonstration. Provide teacher 
assistance to make certain that students can 
do these two examples on their own. 
Students find map distance between the 
remaining three pairs of cities by themselves 
with teacher assistance as needed. Review 
correct answers with the class (Data 
Collection #4). 
Post-tests 
Pass out Map B, accompanying Test-lesson 
Worksheet and standard rulers. This is the 
same Test-lesson that students attempted to 
do on Day #1 and which acted as a Pre-test. 
Students find the distance between the 5 
pairs of cities and fill in the chart. By 
this time the 5 pairs represent a mix of 
three pairs (distances) that have been taught 
(Day #3), two of which were filled-in samples 
carefully reviewed with instruction, and two 
new pairs (distances) which had not been seen 
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previously. In effect, this acts as a Post¬ 
test (Data Collection #5). 
3) Pass out Map E and the accompanying Post-test 
which is the same as the Pre-test given with 
Map E on Day #1. The purpose of the pre and 
post-test with Map E is to measure if 
students are able to transfer the new 
information on how to find distance between 
specified points on a map to another 
situation with a map and scale which had not 
been taught. Students complete this Post¬ 
test (Data Collection #6). 
4) Pass out and students complete the Post¬ 
lesson Attitude Questionnaire (Data 
Collection #7). 
Total Math Class Time: 4 math class periods. 
C - Class Y 
Day 1: Pre-testing 
1) Introduction 
2) Pass out and students complete Pre-lesson 
Attitude Questionnaire (see Appendix 0) (Data 
Collection #1). 
3) Pass out Map E (1" = 800 miles) and the 
accompanying Pre-test. Pass out standard 
English/metric rulers. Students complete the 
Pre-test (Data Collection #2). 
t 
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4) 
Day 2 s 
1) 
2) 
3) 
Pre-test with Map C (1 cm = 400 km) (see 
Appendix C) and accompanying Test—lesson 
Worksheet (see Appendix H). Students find 
the actual distance, as represented on the 
map which is a scale drawing, between 5 pairs 
of specified cities (Data Collection #3). 
Teacher assistance for both the Pre-test and 
the Test-lesson Worksheet which also acts as 
a pre-test is provided for directions and for 
reading any unfamiliar words on the 
materials; assistance is not given for 
measuring and converting the measure to 
miles. 
Teaching Use of Measuring Device 
Discuss the two displayed wall maps, one a 
Mercator Projection and the other a Peters 
Projection. Display these two maps daily 
throughout the study. 
Pass out measuring devices, standard 
English/metric rulers. Class Y uses the 
metric side of the ruler to measure Map C in 
centimeters to the nearest millimeter. 
Pass out original materials (see Appendix L) 
used for teaching students how to measure 
with a metric ruler. 
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Day 3: 
1 
2 
3 
Day 4 s 
1 
t 
Students draw and measure specified lines on 
paper using the appropriate scale, 
centimeters, to the nearest millimeter. 
Review decimal point placement. 
Teaching Lessons How to Find Distance 
Represented on a Map 
Pass out Map C and accompanying Lesson 
Worksheet (see Appendix H) and metric rulers. 
Demonstrate how to find distances between 
specified cities using the first two pairs in 
the chart which are already filled in for 
purposes of demonstration. Note that to 
obtain the answer in miles for Map C, the 
student must perform an extra steps multiply 
the kilometer answer by a conversion figure, 
.62. Provide teacher assistance to make 
certain that students can do these two 
examples on their own. 
Students find map distance between the 
remaining three pairs of cities by themselves 
with teacher assistance as needed. Review 
correct answers with the class (Data 
Collection #4). 
Post-tests 
Pass out Map C, accompanying Test-lesson 
Worksheet and metric rulers. This is the 
\ 
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same Test-lesson that students attempted to 
do on Day #1 and which acted as a Pre-test. 
2) Students find the distance between the 5 
pairs of cities and fill in the chart. By 
this time the 5 pairs represent a mix of 
three pairs (distances) that have been taught 
(Day #3), two of which were filled-in samples 
carefully reviewed with instruction, and two 
new pairs (distances) which had not been seen 
previously. In effect, this acts as a Post¬ 
test (Data Collection #5). 
3) Pass out Map E and the accompanying Post-test 
which is the same as the Pre-test given with 
Map E on Day #1. The purpose of the pre and 
post-test with Map E is to measure if 
students are able to transfer the new 
information on how to find distance between 
specified points on a map to another 
situation with a map and scale which have not 
been taught. For Class Y the transfer may be 
more difficult than for the other three 
classes because the lesson with Map C used a 
metric scale and the Post-test with Map E 
uses a standard scale (inches). Students 
complete the Post-test (Data Collection #6). 
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4) Pass out and students complete the Post¬ 
lesson Attitude Questionnaire (Data 
Collection #7). 
Total Math Class Time: 4 math class periods. 
Mat) D - Class Z 
Day Is Pre-testing 
i) Introduction 
2) Pass out and students complete Pre-lesson 
Attitude Questionnaire (see Appendix 0) (Data 
Collection #1). 
3) Pass out Map E (1" =800 miles) and the 
accompanying Pre-test. Pass out standard 
English/metric rulers. Students complete the 
Pre-test (Data Collection #2). 
4) Pre-test with Map D (1 non-standard unit = 
500 miles) (see Appendix D) and accompanying 
Test-lesson Worksheet (see Appendix I). 
Students find the actual distance, as 
represented on the map which is a scale 
drawing, between 5 pairs of specified cities 
(Data Collection #3). Teacher assistance for 
both the Pre-test and the Test-lesson 
Worksheet which also acts as a pre-test is 
provided for directions and for reading any 
unfamiliar words on the materials; assistance 
is not given for measuring and converting the 
measure to miles. 
Teaching Students to Make and Use the 
Measuring Device 
Discuss the two displayed wall maps, one a 
Mercator Projection and the other a Peters 
Projection. Display these two maps daily 
throughout the study. 
Pass out cardboard strips with which students 
make rulers by marking off the scale unit 
along the cardboard edge and numbering the 
marks. 
Students draw and measure specified lines on 
original teacher produced materials (see 
Appendix M) using their self-made rulers with 
a non-standard unit scale. Students must 
approximate the lengths in units, estimating 
their measures to the nearest whole, half, 
third, fourth, fifth or eighth of a unit; 
fraction and/or decimal estimates. 
Teaching Lessons How to Find Distance 
Represented on a Map 
Pass out Map D and accompanying Lesson 
Worksheet (see Appendix I) and students' 
self-made rulers. 
I 
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2) 
3) 
Day 4 s 
1) 
2) 
Demonstrate how to find distances between 
specified cities using the first two pairs in 
the chart which are already filled in for 
purposes of demonstration. Provide teacher 
assistance to make certain that students can 
do these examples on their own. 
Students find map distance between the 
remaining three pairs of cities by themselves 
with teacher assistance as needed. Review 
correct answers with the class (Data 
Collection #4). 
Post-tests 
Pass out Map D, accompanying Test-lesson 
Worksheet and student-made measuring devices. 
This is the same Test-lesson that students 
attempted to do on Day #1 and which acted as 
a Pre-test. 
Students find the distance between the 5 
pairs of cities and fill in the chart. By 
this time the 5 pairs represent a mix of 
three pairs (distances) that have been taught 
(Day #3), two of which were filled-in samples 
carefully reviewed with instruction, and two 
new pairs (distances) which had not been seen 
previously. In effect, this acts as a Post¬ 
test (Data Collection #5). 
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3) Pass out Map E and the accompanying Post-test 
which is the same as the Pre-test given with 
Map E on Day #1. The purpose of the pre and 
post-test with Map E is to measure whether or 
not students are able to transfer the new 
information on how to find distance between 
specified points on a map to another 
situation with a map and scale which have not 
been taught. For Class Z there may be more 
difficulty with this task because the lesson 
with Map D used a non-standard unit scale and 
estimating whereas the Post-test with Map E 
uses a standard scale (inches). Students 
complete the Post-test (Data Collection #6). 
4) Pass out and students complete the Post¬ 
lesson Attitude Questionnaire (Data 
Collection #7). 
Total Math Class Time: 4 math class periods. 
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APPENDIX Q 
APPLICATION OF THE MANN-WHITNEY U TEST 
Hypothesis: 
Scale does make a difference; in an initial math/map 
exercise on scale middle school students will have 
greater success learning to compute distance when the 
scale is exactly divisible by 8 and 16. 
Null Hypothesis: 
Scale does not make a difference; in an initial 
math/map exercise on scale the proportion of students 
learning to compute distance on a map will be the same 
for populations taught with scales/Maps A, B, C or D. 
Mann-Whitnev U Test 
Two Tailed Test 
Math D/Class Z 
Scale: 1 unit = 500 miles 
Group 1 Rank 1 
n± =17 R1 = 316.5 
Map A/Class W 
Scale: 1" = 500 miles 
Group 2 Rank 2 
nx =17 R± = 268.5 
^(n^l) 
Ui = nln2 + --- - R1 
U-l = 125.5 
u2 = nln2 ~ U1 
U2 = 163.5 
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U-l at 125.5 is the smaller U. Using the Mann-Whitney U 
Table, in order to be significant at .05, the smaller U 
value must be at 87 or below which it is not; therefore, the 
null hypothesis cannot be rejected at the 5% level of 
significance. 
Math D/Class Z 
Scale: 1 unit = 500 miles 
Group 1 Rank 1 
nx =17 Rx = 300.5 
Map C/Class Y 
Scale: 1 cm = 1 km 
Group 2 Rank 2 
n2 =15 R2 = 227.5 
ni(n;i+l) 
U1 = nln2 + --- - R1 
Ux = 107.5 
u2 = nln2 " U1 
U2 = 147.5 
at 107.5 is the smaller U. Using the Mann-Whitney U 
Table, in order to be significant at .05, the smaller U 
value must be at 75 or below which it is not; therefore, the 
null hypothesis cannot be rejected at the 5% level of 
significance. 
Math D/Class Z 
Scale: 1 unit = 500 miles 
Map B/Class X 
Scale: 1" = 400 miles 
Group 1 
n1 = 17 
Rank 1 Group 2 
n^ = 21 
Rank 2 
Rx = 400.5 Rx = 340.5 
Because n2 is greater than 20 the procedure is different as 
follows: 
U-l = 169.5 and U2 = 187.5 
nn n 
^ = 
12 
2 
I 
227 
= 178.5 
u n^n2(n2+n2+l) 
12 
u 
= 34.062442 
ni n 
U - 
12 
zu = 
n-j^ (n^t^tl) 
12 
zu = 0.2639296 
Using the Mann-Whitney U Test and a table of the normal 
curve because ^ is greater than 20, in order to be 
significant at .05 zu should be approximately .3125, which 
it is not. Therefore, the null hypothesis cannot be 
rejected at the 5% level of significance. 
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APPENDIX R 
RESEARCH PROPOSAL REVIEW FORM 
Office of Research t Development 
RESEARCH PROPOSAL REVIEW FORM 
Enclosed please find a proposal to conduct educational research in the 
Boston Public Schools. If we approve this study your area/ school 
would be directly involved. This document is being sent to you for 
your input. Please return this completed form directly to my office. 
Thank you. 
Comments: 
alien 
ctor, 
Donahue 
Office of Research & Development 
726-6200 X5800 
Name of Researcher: Hind Jarest 
Affiliation: U/Mass Amherst 
Title of Proposed Research Project: Experimental Comparison of 
Alternative Map Scales at an Urban Middle School 
Topic of Proposed Research: 
REVIEWER: (check one) 
Reasons:_ 
SUPPORT REJECT 
3Li 
t Your Naas: / f/iNb_» 
Signature. 
Please Prin
Please check one: 
Community Superintendent 
Headmaster/Principal 
Other 
I t D 1986 
Reduced in size 
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